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originaux  sont  film*s  en  commen;ant  par  la 
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Lorsque  le  document  est  trop  grand  pour  etre 
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these  r.lficiiL.-s  .mJ  to  loliow  on  tts^'.i  tlieni  to  oll..r  ,  ..s  nis  r  i>lo..k  ■.  .\n.Kti.  al  Chei.nsiri  «<  ill 
hf  ijrf  illy  hroadeiied  by  si)  J  nii^; 
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f  ,//  .lfi.y/i.n.  (/,;-'»„/,  i„  \.\.l  iHir  in. inks  .u-  .ils.  due  lo  I'r  I'essor  W  .\  Wn.'s  l.r  Ins 
'viiidness  lu  p-i\:itely  i  alliii^;  our  .i'»t-ntion  -o  the  menls  ol  the  graeiinfiii.  melliod  ioi  delei  iniiim),' 
M..'i^:oKse  in  .■\pie^".'l.  Jcs.nned  in  1B3. 

II..  -K-ct  olvtis  methods  ^i^cn  m  fie  text  do  not  indnd.i  .iny  whu'n  <  .ill  lot  the  use  of  mercury 
v.itl.iaes.  iot..tin..'  ,le.tr.Hl,'s  ut  m.ne  reient  eUlioratHiiis  .  J.-si  n}'iioii.  ot  these  will  !■.  toinid  in  'he 
,o  iriials  or  in  s-,,.  h  test  hooks  as  Kd^-ar  I  -m.th's  //-■./'•.  .fn.i  •.^;>  lo  th?  Litt.  •  u  .■  u-.uiKI  ..Iso 
..let  the  stade-Mi  (or  iiitorm.ili.-ii  .m  siu  h  ruatteis  .,s  sources  ol  iiorent,  .  oiisti  u.  tioii  .'I  rheostats 
.iiid  ll;.-  ch.i'.e  ol  lie.  till  il  iiie.isiirln^;  iiistniinents. 
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Th.-  instruction*  .ontai-ua  ...  tho  luthots  (h.tUnt  of  Quaht.ih-.f  AnolxM.  ir.-  intendid  ,- 
lamil...ii^.-  ilu-  MLiJ.'Mt  «,th  111.-  ,.pp.'aranct  u.kI  propcrlu-.  ..I  .ubM.iiKcs  ..lul  hv  me.ii.i  M  thi, 
k.Kulc.lKi  !>'  JtrlcrmuK  .1  «hut  a  H.ihst.in.  f  is  ..imposfil.  i.  .  vOial  met  il  or  nirt..!-.  arc  .ont.»ii.r>l 
in  It  .imJ  vvli.it  ,ui.l  radult  or  radicle*.  In  the  followinn  r^'i:''"  "  l^'"'"  ••  ^•"""  ^^"^  vont.se  ai^i.uiil 
ot  hov  llu-  ,im,<i'.ts  of  il.fse  bodi.'s  .ire  estini..lrJ,  m  oth.r  words.  .111  iiiir,.duai.i.i  to  m.antilatiw 
arilvsi.  It  .;..!  not  be  H.u  slron>;l>  ui.pr.-s.-d  u,  llie  s  dtnt  .it  il:i^  sM«e  »hc  absolute  neiessitv 
of  ..rdetK  ;i-id  meili>.dK.il  work,  ...nipktc  pte^ipiI.iHoi..  ^.impl.  te  whsIiiiik  ot  pr.-.  ip.I  jtrs  .inJ  all 
lounJ  clc.iiilinoss  in  .nat..pi.latu>n  ,  the  U  ss  ot  niu-  dr.ip  ot  .1  •..-lutK'ii  udhcrin^;  1.)  i  beaker  m,^v 
i„  .iMon  .in  eri.ir  ot  ,evi;ral  per  .  .-nt.  rtu-  sindent  should  .ilso  n.ier  in  his  noir  bo'k  the  deiails  of 
r.ili  operation  a:  it  is  done  and  not  *ait  to  "write  it  op'  alurwaids  Iho  i.iU.ratorv  note-book 
must  lu  kpt  1  1  -liih  a  w.i>   th.it  relcriue  to  ptewous  work     .111  n-,idilv  b.    in.ide 

1.  Ihire  ,ire  two  u-rcat  prinuplcs  on  whuh  the  quanlit.itive  dotermm.irion  of  ,,ihsl«nies  is  b«sed. 
LRAMVErmi  and  vuiiMKrKli.  In  Kravimiirii  in.ilvsis  the  t  enient  to  W  estimated  is  convi-rted 
into  a  stable  and,  in  moM  case^,  11. soluble  compound,  usa.illy  bv  precipitation  under  p.oper  .  Jti- 
di'.icns  wtth  s.ime  re.ijfent  or  reu^'ents,  and  this  ptcLipitaie  nf  tno-ui  i„rnpo^ition  ,11  nir,itelv  weii;liod. 
From  this  is  lakulated  the  amount  of  the  subst  in.e  uiuU  r  ,-x,iiiiinaiion  Koi  e«.iiiiplc,  the  air.ount 
of  silver  in  .in  ailov  is  wanted  :  a  wei^hid  por'ion  of  the  .illov  is  tlu-retore  dissolved  in  iiitrii  a. id 
.uid  the  silver  precipit.ited  bv  hvdroihlori.  .k  il  a- ^hloiidc  (4flC/l  This  precipitate  is  «  ashed, 
dncvl,  fused  ill  a  pore.  Inn  .runbl.  and  wcKhid,  from  tli.s  wfj;ht  is  taUulated  the  amount  ot 
slM-r  prisent  Convetjelv,  rhloriiie  is  esiimalcd  by  prei  ipilation  with  sllvn  nitrate.  In  like 
rn  inner 


H.irium,  loiivti  t  it  r 
Sulphur. 
Aluminium. 
Iron. 

Chr.inimni. 
I  opper. 
M.ii:nesi  in  - 
riiosphora^. 
Arsenic, 
t  a!,  iuii, 
Chlorine, 
Im. 
NKkel, 
I.e.id, 

Manganese, 
/inc, 
i.ohalt, 
.'Xntim^inv 
V  .idm.um, 
.Mercury, 
I'i'tassium. 
Aninionnim, 


ij,'nile    this    pre.  ipitjti-    and    wti^'h    as 


HaSO, 

H.i.St\ 

AiiOfi,. 

KetOIII,, 

IrKllll,, 

l-uiOH),. 

MgNh.l'O., 

MrNH.I'O, 

Mk.MI..\sO, 

liL.O,, 

Sn.><, 

Ni  OH),, 

PhSO,, 

.MiilO,, 

ZiiS,  i^rme  in  an  .it 

CoiOHi,, 

.Sh,.S,,  i^;i  lie   v(  ith   nitrn-   acid  and    weigh    as         Sb,0 

CdS  .Hnd  weigh  in  this  (l  rm  on  a  tared  filter. 

rtCl,2KCI, 
I'tCl.-'NH.fi, 


isphi-re  ol  hvdroi,'en  . 


H..SO. 
BaSO. 
,\\,(\. 
le.  ^ 

C  uO 
M«,P,0, 
Mk.P.O, 
Mk.As.O. 

CiO 
A^CI. 
SnO, 
NiO 
PbSt),. 
.Mn,0.. 
1  weigh  as  ZiiS. 

Cobalt 


Carbonic  acid,  absorb  it  in  a  weighed  .iniomit  of  potassium  hvdralc 

2,      In    ,inUr   to   ascertain    the    amount   of    the    clement   or    acid    radicle   that    corresponds    to   the 
lornpoiirul    weit;hed,  the    weifjht   of   such    pr<!cipitatc   is    multiplied    by  a  factor  (which   the   student 
should   .Mtain  ior   himsclfl  whose   denominator   is  the  formuhi-vveit'ht  of   the  compounil   and  whose 
numerator   is  the   number   representing,'  the  weifjhl  of  that  element  or   ac'd   radicle  contained   in    it 
t-,'r  example  .   a  barium  sulphate  precipitate  weighed  2  .'5  grams,  the  weight  of  barium  contained  11, 

tins  will  IH    .'  ■".  •     — -  jcrains.  there  being  LIT  grams  of  b:inum  contained  in  everv  '1?>.\  grams  of  its 

sulph  !'■       jH.i  -  l:t7,  S  ^  .3-'.  <>,  -  'it  ,   total      ■-.f:!]       Likewise,  it    in  order   'o   estimate   ihe   amount 


..,    .ulphur  contaipcd  n.  a  samplv  ol   .^.n  i  coal.  .',  Rn-.-ns  W  th.  ^.i^1^lo  vK.ldcJ.   .tier  suitable  treat- 
;;;,'!!;,  'nu'un,  .t  banum  .ulpha.e  «,.u-l..  «h.n  dried.  ^c.Khed    ::  ■  K'ran,,  tne  .  .-ram.  of  coal 

must   havo  .ontained  ."25  -    -^pJV   S"'"   "^  ^''Ip''"'^'   '    ••    -r—'         P"'  ''"" 


•.'.•J.l 


23) 


3  s.u  ■  -h-  rr -.ess  of  p.c-cipit.atnt,-.  «.,o„r.K.  ^rvms  ar.d  weighir-  prec,f.t:>us  occupies  con- 
.jerabl-  t,m.-  L  roxncditi.n.,  mcth.-S  n.  of..,,  .mplojed.  .,e  bem^  n-.,.de  of  solutions  of 
r  t"n  s  o  U"."."  ,  tren^.h,  ,u,d  e,,un,.-,.n>  done  i..  -n.,  w.y  come  under  the  h.ad  ..  v^"-'  ^■"«'^ 
anaT'vs.s  In  ..,.  hrst  oAhe  tuo  ex  .mpl-  -K-c.  mat  o.  the  de.ermmat.on  o.  bar.um.  I  he  rea.t.cn 
betwLn  a  solubu-  ~alt  of  b.ru.m  -.nd  n  voiubic  s  .Iphal.  mku-  he  roprc»ented  by  the  e^ua.K.n, 

BuSO.  •  2Nai."l 


Had, 


Na.SO. 

<  2!  •  ;t'  - 1  ■  1 


everv  14-   ^^r  „  s  ..f  N...-0.  uul  ,.«<//.  con-,  ert  .->  K-r.-n.  of  n.-,(  1,  .BaSO         .   •■'  en   ,.  v.L.nu  . 
o  ■  s   'Phat^  of  v.da  i.:.!.  uUud  a,  the   ud.vdr-  .us  ,alt .  be  n,.d  • .,/  *'n.:.-,  </.,■  v/-,  ....J  carefuhy  r  ,n  ,n.o 
he   s^hit'o.   of  b^^^^  till   ..  causes  .o  further   precipitate    rh.   volm.e  ot   .olut.on  used 

b.  r'  k  uv.  and  Iho  .mou^^r  o.  sulrhate  of  soda  contained  i.,  ih.t  ^  lume  hk.w.se  Known  tro.^. 
,T„:  ;he  ;untlty  of  bar.un,  C.l.^ide   prc-s.n.    •.  -he  -ol.tio.  cxr<  rim-n.-d  o„  ,s  .t  once  ascert.uned 

4.     Sach  soiations  ot  knovw,  .Mou^Mi,  .re  called  Standard  Solutions:  ..  '.■  ■-"  ->■■..''"  ^^t 

T:  r;Jrc..t  is  d,>,o!ved  .n  .  dchn„e  voknno  of  water  and  U.e  ..mount  .  I  s..h  ^ea^cnt  .onta  ned  _n 
.  wh  :^  of  .he  ,oh,.ion  is  therefore  known.  Suppo.e  a  solut.on  o.  -'-;  "'^^^"'''V';:'':,:.;  ■;"':'  :^ 
017  uran,  o.  the  s..U  in  everN  c...  this  amount  (.•)\-  grami  .s  capable  of  p,ec.p.tatur«  <  o.ioo  ,-...m 
of  Idor  .■  in  .he  to-.n  of  silver  chlonde.  11  100  '^c  of  a  solution  of  c„r,m..n  salt  le,,,  ,r.s 
n  ."  ,l'-    '  1   ,.     ...lut,on   .,■    ..MnpKu    ,he  chemical    ch.-.nge    np-      .^.ted    by    tae  eq.,,.tmn 

VaCl'+AcV*^  AgCl  ■  N.NvV  ih.n  ,'nU  volume  of  soduun  chloride  solution  .vil.  contain 
'to,  .M,;i.^,V  yV'anis  .niorine.  and  f-om  thus  tJie  amount  of  common  snlt  can  be  calculate!  I  h. 
..  .H.,s  .r  running  a  standard  soi.ilion  into  the  one  uho.e  strei-K'tH  is  t-fir.^  detcrm.nod  i^  kno«n 
i.tura'um     m  , he  example  Kivc-n,  the  salt  solution  is  said  to  be  W^,.'.</ ^v  ..'■ -t...d.r  .    >.■,- n.ir.Oc 


Graduated  nasks,  Cylinders 


Test-mixers,  Pipettes  .u  i  Burettes,     n-,  k  .t  ....  .  .-.    ■'"^'  ,";    , . ,  „  :,o  ; ' 

1 .1,^0      r    M  litre,  ..nd  1 1  e  n  .ok  i,  uv„.ul>  ,  la>  ed  ...  such  ,.  place  M,at,  -.vhen  h:led  :.    tn..    :...- 
tlask«ill  -•,.«/,».  the   exa.t   number    o.   cub.c   centimetres  that   ,'^    non^.n  d   .ap...... v  indu.... - 

must   be  remembered  that  this  w,;!  >u-.    be  the  amouni  thai.  U  vw  ,     .v^.e-  il   cinpued,  for    -.m..- 
neies-i.ril-.    utii.iet'che  '\  .lis 


6.     Graduated  Cylinders,    r  Test-mixcrs 


:;:e>. 


iise'iil  for 


ine^s.. 


"'K 


l=Os^ 


a.      Burettes  ...      .-uu,..ud  ,.;mo-  t„nn„h  -le.r  ,•.,.. e   ;^';j^''-;V:;;;;'\''\,X 'Xd"!." w!ih 
,„d  ,he  contenis   »r.    dr,,«n    .H    ^•^   a  t.ip  at  ih.   lower  .-..d,      .\   b:.  ..   r>    M...    .  .  «  ...,  o      ., 

il...  -ohit :,.u  .1  .-  .'Oinc  1.      ont.iii  brior.;  il  is  -irKilK   li  :.'d  I or  us.- 

.9.     Heading  Graduated  Instruments.     V    .i.i.J  ...  ..  iui>c  h.,-  no,  ..  ,.,■...■  s..r.  ..e  bat. 


I'vuif,  to  lopiUaruv.  it  ii  .•>  .i  i.urv-.;d  .'i.e  ki 


muiastht    'nt'ti.^c-ii>      111 -elejtinj:  vvlial  p.ii'ol  ih.^  »  urvi. 


,,  .     ,„  obsvrved  in  rr;:d,m,'  the  c.>!um.e  of  :,  l.uuid.  it  .s  customarv  to  take  the  j;radua.,o,i  on  th, 
■ube  that  corresponds  w.lh  'he  iuttust  point  of  the  'nentnui. 


IV^utralisation,  Oxidation  or  Reduction,  .      Precipitation. 


isst-     'I    re..ctiO!.s. 


V. ^.  :..-/^--  ;>y^.;.,/..^-  '^--^ ':f^^^^M^^;:^i]^!r*)^^'^^'i^^ 


ft  Neutralisation  >'f  m  ;ilk.<li  u.th  an  ukI  .mk!  tic  .v.nvei.c  ItK-  t,.rn,.,  ■■,  kiioM  n  ..s 
„**/-»«c'/-va-J  IMC  litter  .^^  ,;./Ji":.7-'i'  IK-rrtlie  .  x.u't  a.iu-uiit  ot  "  sLiiaI  ir  J  s,.|u',vH'  r.'qiiir.a 
til  ii,-utr,i'i-.c  the  oi.cr  "ubstai,.  e  lU'tortniiics  ih.;  :im,^.iiit  «(  :.ad  or  al'K  lii  tli.il  the  simr'":  c.i.it.ii.i- 
I'o  kiunv  wlvii  ni-iitrali>..ti.-ii  i-  complute  ;.n  "  ..idaotor"  is  .Miipk'vcd  -vl.i.h  uill  (-ivu  i:.-ti.,:te  .ii.J 
JifTei-cnt  .I'lours  with  aciJs  and  alUalii-s  ;  thi.s  the  '  .-nd-p.-.-it  '  of  t!i.-  rc.i.  ti,-n.  l.r  evanipk'.  uhei, 
sulphuric  a.id  h,.s  conv.rtr.t  all  of  a  sample  of  potas-ii.i.i  l.ydrafe  into  p.-t,i--m.n  -jlphatc  ui.l  W 
shown  by  'lie  indi-  .itor  whiih  was  .-^aM  t.d  with  Uu-  .>ikali  fitiiiiit,'  (sa\  i  . ol.Mirl..-- 
12  Oxidation  or  Reduction,  ll<re  the  anKmrit  of  tl.c  suh'^iai.cc  is  dfteriiiiuei^  ly  Ir.e 
iiua'niiiv  ol  •■-  ..  '  .:  .oatu-i.  ■■.juir.  '  '■'  ihrin^je  it  (rotn  a  hi^'her  state  cf  oxulatii'ii  lo  a  low<,-r, 
oi  -iCt  -:,'■■  I 

13.  Precipitation.  Hie  -iiripk-si  .Ximpk-  ol  i  as  IV  wlien  a  •'itai.d.r.l  M>latur.'  of  Ml'  i 
ni-'ai.-  I'i  a.iJcJ  :.^  a  ,>  '.atio-i  rl'  a  chloride  ^\y'u\^  a  pre-ipitate  of  silver  .hloride  The  reaction  is 
co:iip..'.\'th.it  I.,  i'ic  •  <iid  ;'Oi.it '■  1^  reaehei!  wheiii'v  ,, Jd.i  .m,  .-f  another  arop  .  '  the  ieaj;ei.l 
cu.'se-  n>  iirther  p-eopi'ali.  ii  ol  si:\ai  ,l:'o'ule 

14  Indirect  Methods  are  also  otten  en.p;.  e.;,  I>'i  fxaiiii  .e.  loJi,.  ,v  .,,p,,l^le  of  very 
ai.i'Mieiiel.-rinM,u  .  m  r-\  "  andard  soiatioiis"  o(  sod.uni  llm.-..!phate,  and  a  iiunihei  ol  .suhstriiucs 
..an  lUurate  lod.ne  q  lantilatr.e'v  from  p.-tassium  iodide  The  a'nomit  ,■*  ueh  substunee  can  lliere- 
t.ire  hi  .•■;/.//>..//.■  deterniuied  bv  e'ctitnatii.},'  the  :':itiin.'  it  l-.as  set  free.  A  still  more  uidirea  cvampls 
istheca-e  ci  chror.-.ate  of  pola-siiiin  aid  h-.dro.hK  :  ic  a>id,  «  hieii  iiulei  <  ei  tain  lO.iditions  yield 
free  chlorine  :  the  free  ehloiine  when  passed  ini..  a  solution  ,.f  pota-slum  .odide  1, berates  its  equivalent 
of  iodine  and  ihis  last  can  be  deleiin.ned  In-  lilrati.n  «  tb  thu. sulphate.  Hense  -be  ainoani  of 
,^'ir  irn.-'t'u  i.s  IolUkI 

IS.  standard  SolUtiona  are  ~o,i  i,  miv  oi  ;«  ..  'w.  ,:reiii;th.  ..^nlamm,,  .1  definit.  weii,'ht  ot  a 
-■lbs  ,in-e  unit  uiiilv  Ji,.rUni:ed  !hroUL;boui  .,  d.inute  voln.nc  of  s..Kenl  SiJi  a  solution  inuv  be 
made  oi  atiy  sf  reiittth  j- o\  i>led  -  i.  h  st-euKih  is  lv,..«n  .\  soliMon  of  i  omuiori  vill  coiit.imii,^; 
h)  or..ir.s  in  eve'-y  litr.!  (  I '"I"  c. .  |  wi.ald  b<.  ,i  stand  m.!  s.liti.-ii  .old  ta.h  c.^.  would  contain 
ol""^,.,.]!  ,a!t  wI'kIi  r'.oiiia  be  .ap.ible  of  niecipitatiu-  "HI  ^:.im  silvei  as  .hior.Je.  foi , 
\  -NO,    ■    NaC'l     -  AgCi    •    N.i.NO,,  /  ■    ,    'i^.^i   ^■ranls    sal!    ivil!   convert    l"-*   i.;-uns   .a    silvei    I'.rlo 


,\er  ^'uorule  and  i  onseijUeiiiiy    .''I   ^•aiii  aill  pn  .    pit 


1.1-4 


ini  oi  -.ilvtr 


1G.  Hu'  ii  ;s  cu-ioniarv  tc  make  ■.i.iiidaid  soluti.'iis  of  su,  h  ,i  -ton^'th  th.it  iUie  scaition  w'll 
he  tomp.arabl-  with  mother,  liiat  is  to  s.,n  :h.it  the  unantilies  il  the  arCir  ,  '/isfilueti/s  in  s,,  I. 
solutions    will    be    proportional    to    their    che'iiiial    .■quivalenls.       Standard    solutions,    tiKretore,    ot 

oniii"  11  s.ilt  and  of  silver  nitrate  (the  ex.o)  p  e  used  above  m.cht  In-  .ailed  an  ,"(/>(■/.(/ 
Mandaid  solution)  -will  cont;.;n  in  a  litre  ...V.-.  ^-r.uM.,  ot  .  hl.-ine  and  lo-«  tjrains  ot  sil.ei 
respectively,  .'sii,  taking  one  litre  as  the  volume  in  wliah  the  .-  .bstances  are  v..ni.iined,  standard 
-ollitions  ot  livd'ochloric  a^id,  salphuric  acid,  niiric  add,  sodium  hvdrate,  and  poiass.i.m  cirboii.ile. 

vill  contain  \,  1.  I,  l:.',  and  •"!>  f.'i.inis  ot  hwiro^-m.  ol  v.,di.ini  and  of  poIassiMin  lespe.tnelv.  Such 
solutions  are  i.o'led  Normal  Solutions  ai.d  a  normal  solution  may  be  denied  a-  -nf  .  ■r.tatm.'f; 
Ih,-  chi-nu  <il  rqi.i-Mli'nt   ■l\>ne  gram  ,  t  livJr''f;,>i  /x  f  litre 

17,       ['"or  es ample  ; 

V'oriii  d   lll'l.  iinoie^  lii.ir  w ! .      1  ■■  ."ia.-'i,         ii 

UNO,,  I  !    .   I  I  •    ts. 

KHO.  I  a'.'   II-   1''. 

\A\0.  -"i  ■  1  •  1". 


.■<"'i  a  I  contains      :?i".  a  );rain-    pe 


litr 


[ 


n.so,. 

\..,lO, 

.\f,.NO,, 
ln',fi,v"i,. 


(it. 


.t  ♦  .ti 


i'l' 
I7n 


1 1 ..; 


ITo 
tc: 


in 


'm  t!:t  caNC  u.  iui.i-  It  -m!I  Ih-  --fLM  tlKit  til..'  .|ii.iiit.t.c'v  rt,|Un<'i)  Ii'i  "  <;  'lin  '  lurtnal 
^oliitu.,,  .:i  ttio.e  tiiut  .;..>ntaMi  i  i,T:im  >>t  t.  pK.co.ihlc  hv  Jiuk^li,  ;  jm  ll-.  oxaiii.-le-  o;  sails  k''^  ^'•i  - 
P.^ljssmm  ..i.d  s,..i;,rv.  hvdfutcs,  -  ul-riT.  >  arboiKite  and  s,K.r  ntr.,t.,  M,'  rlwwuul  xjuivuunts  oj 
1  v"."«o/  '''•"^';'<  ■  ■'■■••  p'^'t,.-Mum  '  ■',/.)  -s.HlMiin  (•-':(•  and  -il.,i  lUi.-<i,  quutiUlKs  ot  (licse  s.iits 
therelorr  a.>-  t.k.-u  >.,:ul.  vv,IU  .  a.t.i..i  IIksl'  anuvwits  ul  !h..ir  !•  spc.li\  .■  «</(->•  ...nstit.itnts,  which, 
,n  Hvsf  .-'a-cs,  are  ll  •!  tlt:mt.ii-i  tliL'ms£U-e».  Solufons  uill  Ik-  n..l  '^'vM  later  ..n  m  lOiK-li  a  />..r/MN 
,^,l^  ;  ,,.1  ,,  I  -lie  uhjle  uf  soiiio  paMi^ular  ol^n.ciit  luUi-  part  ,,.  ll x  r-.action  'or  aIikI.  it  ••.  used 
<iiil  tin.--.    •  i~r'  ^>.i;I  be  coiisiJcnJ  and  tspl.iri..>!  as  Ihty  ,>ci.'.r 

18.  it  V  11  'PC  s,ei.  frum  what  l-.a-  heotl  said  tliat  anv  v-iUiri;.-  .■!  i  lurrnM  ..ialuM,  ot  an  acid 
Aill  K-  ■  xaalv  ncilral.scd  hy  the  ■■,;»-,■  v.<lume  ol  a  ...■  n.al  alka;.  Vm-  w;',!  he  :nad.>  clearer  by 
the  )    r,  w  r  I-  cipuLilior.s  uhah  -epre.f.t  ilie   tea.tjrn-.  tlia-  take   plau^    b.-twcen  the  commoner  acid-. 


(•'.» 

\\(  I 

Kill' 

KL' 

(l,o 

L'Hl; 

■i  ■ ;». ., 

J\al  1 
\a,SO, 

(./ 

H.,.->>i. 

Va.ro, 

\a>0, 

.       11, o 

,  ,    , 

k  I K 1 

lU    Ha>, 

Ki \,n  '' 

11  I' 

From  thev...  e-iiialions  ,:  ,.  o'd.m  in.r  .a.  1  ;,.,>::-  KIlO,  f  t;r-irrs  N  .HCV  :■  t  ..■ratrif 
\,lO  r.,11  ntutrahse  :ti;  .^  :.rin,s  IKl.  '■.!  Kran.slINO,,  r.'.;;r:a,-  H  ,.->0.  tiH^n.ais  IK,II,(\. 
md  ,s  !>'-.•  are  the  .Mour.ts  .nn-iined  n\  one  111',  ot  a  ii  'r.nal  si'lalum  of  e  ii.h,  ,i  fo;,..\v-  i.i.it  a 
'itre.ra-.v  u  ..  ti.m  IlK-r,-.  t  of  a  norm;.;  alk.ili  ^^''l  .-xa.ilv  neutralise  a  litre  or  the  samel  .i.iion 
there..f  ,-i  anv  ii.^.nial  ...  at  >..,  tlur.loir,  d  a  litre  ot  normal  KH'^  u  as  found  t.i  evacflv 
.leuiralise  a  onaiitiU  ■>!  1.^  ur. .  i.U.ri,  ..>:.,1.  lli-  a.  d  s,-!  iiuai  MUist  have  c^itam^d  .-iii..!  j;ran,s  IK  1 
s.milai!.  IT  1  -a...,  ■  .f  .Mn'r  snip!  ari.  aid  r-M"- ••  d  Ml  .  ..  o.  ■■  rmal  KIIO  (or  normal  \aH(), 
.,r  lu.rinil  Na."  0,i  i.'  lun  t  ilise  .1,  it  must  l,a\  .■  i.Milainr.!  M'  ■  "f'  i^'rams  \\>0^.  cash  .a  ot 
.lorni.ii  ..Ik.i    b   in-      ip.il-K    .-•  iient,       sin-    ol'.i  -ram  ll.>0, 

19        sta..J,i'd   a^ids    ,..e    i.-ed   f.u    ,  .  t.rma  'n^'   a;ka(ies    and    ri.  ,-.vrw,  o.il    ".■ »    s,.|io.'ns    are 

seldom  eirpi.'ve.i  bem^  i  -,.  i  ,mk>  n.  i  ai./d  to  admit  ol  a.au.ale  ■  >,k.  .s.>,ne  Iraotion  .t^  normal, 
as/„i.7.'.a>-..i...,  ,  r  ./..."..  Ml..,.',  ...  .•,.',!,. '-'i;,// is  mor.'otK.n  is,d  ,in.l  the  i  ^pi  essions -,r.  ;-.  ,-,  inda.ite 
•,h,-ve  <itreii<ths  ,\fi  -',  s,.;at...n..l  bv  dro.hl.r  .o  i,  id  ^m11  Hus  cmM.,,  iMi.T  p.  .:ns  MCI  per  hire 
,nd  .,ich  .-.0.  wiil  .ontaui  .bo'.'."'  -run  lU  b  l>o.;i  'he  omo  .M..ns  -o,en  it  adl  De  seen  that  this 
.mount  (1  I  CI  ot  livji,  iik-'io  ..^  .1  is  e.ip.ib,.-  ot  neutr-lismi;  iKi.aC  .t;ram  pot.tssnim  liydrate, 
I'M  -laiii  .ali.Kn  hvdialc  .  '"'  t  t,-r.ini  so.iaim  ^  irb.ui.ile,  ji...  and  Ih.il  1  .c  .d  d.-.  .nor  iii.,, 
<,ipa"..^  .11,,  a  ,d  ueli.  ,.eiJ-  tiii^'bs.'  iieatialise  the-e  iiiionni  -  ..|  the  .ilk.di -s  t,.i!-..d  C  O'l- 
^,.,,,.iv,  I  ...  ot  .no,  d  .  inorni,.!  .dkal.  will  neutiahse  oo.li  ,.  >;:.,„.  lie'!,  t'op.t  j-rnn  ll.,.SO,. 
,.KU,.i  ^i.iiu  liNO,,  .'     i'.  14 '•nn  II.    ,!i,0, 

20.       As   U..SC    st.,1  dard    ,>iuti.ais    aie    .ontiiu.biv     -einj;    us- d    lor    OeUrnnmn^;    the    .luioaiH-    ot 
tr.e  aoid  or  ,ilkah    n  ■.'lui,..    s  Hi.  \    may  l-e  .onxen  ei.lb-  M.nin  .r-ed  .,-  I..!l,..\  ■  * 

^IKI  .-!'>- 

,  .  .    -.   .I»(t:t6,')  ^i.u.i  Ik'l  1  c-.c. 

■    .tMIKi  Will'..* 

.(»).').•!  .\  1. 1  O 

.    d<d7  Ml, 

'ii.af.     ^-r.,m  KHO 

iMM.a  IKl 

.00 1 '.I  1 1, ''I', 

.ooi;.i  ''^>-^, 

IMW)  HC,H,C>, 

,■,,_  .^      ..  ,  ,, .,...-,.,;   t,.  ,.aii.i.i(.l  .-.•:. nv  'o  «rfnil>  that   I,.    ,.w#/tf/i».,  .*,>-many  tc'.i-..*    .*  »1"-  fe*(i«^.i^.  *nJ 
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1 11 . 1 : )      i; 

am 

H,M\ 

on,''... 

KHO 

onto 

\aHl> 

o.in'; 

\  .  <  O 

ooi: 

•H. 

N.iAO, 

1  M  1  'i  '.       ' » 

tin 

Hi  i 

aiUb 

\\:-<\ 

on.;,''; 

H.\c\ 

.OUtiO 

Ht.H.U, 

IWMIM.ESOI    \(H  rVU  IKIC  ANALYSIS. 

21.  IVIethoas  basod  on  Neutralisation  or  Saturation.  Alkalimotry  ;  the 
determination  of  the  strength  of  solutions  of  alkalies  by  titration  with 
a  standard  solution  of  an  acid. 

\  ,Ui.d.iivi  -I'lil..  .1  .11  .III  i^ui  !-  .i.'JfJ  t.i  ..  U:  >  .»n  q.Miit:l>  -.'I  'he  .i.kah  uikI.-  cv.iaunaluin 
fill  the  s.-lutu-n  heconu-.  luulr.il  Ih.s  ■  ,n.i-poiiit  i>  j;idi.  .ittil  by  Ihi-  cbanpt-  in  volour  iniparvod 
t,i  lertiiin  '.cKOHbli:  j,iK'urinf;-ni.iltrr^  added  ui  the  -.•IiU.on,  --shich  are  extrciiu-I>  sensitive. 
Mcldiiii?  diflertnl  liiit.^  .iccordiiin  as  the  sv-hition  .s  alkaline  v>r  ao.l  Fr.ini  tin-  number  ot  .  ■-  .■, 
th-  -Kid  .-■-ed  !i,c  anv>!iiit  oi  aik:ili  r"^^>tnt  is  foniid  .ind  tiie  re-ilt  yivcn  n)  ^r.ims  /^er  .'i/r, 

22.  riie  .'idiiat.irs  eT.pl.n.ul  jii  alkahmet:)  aid  iMdinietrv  are  ii.''ni,y.  fhr>i-i'rnlli.::,fi.  and 
tnethvl-oning:'.       Ihi-sf  react  a^  under  : 

l\':lh    II  t.i\  H^'ifh  iik.iltf 

Litni  IS  red  '  K.e 

Phenoirliihalein  >olo-irie.s  '   d 

Mt-lhvl-oran^'e  reddshp;n~  .ello.v 

latriui-  1-  .,lV  .ted  h\  catl-'Oii  du.Xide  a.'id  la  the  mr.m.Mi  ..|  a  .arh  .nat  ■  !« huh  -.m!.  evolM-  this 
jjasi  Jvies  iK't  tjive  ,i  'r;;e  indiiaiivn  •  .f  trie  •:nd  ol'  'lie  rea:t,»ri  ml:,  t'le  wirloii  diox-.de  ha-  been 
.  tpelled  hv  ^oi'.u.},' 

\leth\'l-erant;e,  in  the  other  hand,  is  unatlecled  i'V  i.arbon  dioxide  and  is  theietore  spe..iaiK 
asetul  r,T  th'j  litratiim  of  alkaline  ■a'-bi.  nates,  no  hoiliiii:  beit.).'  necessarv.  It,  l-ov.ev<i,  ear.not  bo- 
used :n  tiualinj-T  or^ai.u  a.ids 

lli.MK.iph'h.dein  IS  also  alle>  t.:a  tiv  ^  n  tioi.  duixide  bat  ,  an  be  .  nipioy  d  i.^the  preseiur  .t 
orfranic    lads.       It  i  mnot  he  use.l  'f  ..minopia  is  present. 

23.  Determination  of  the  strength  of  a  given  solution  of  potassium 
hydrate  by  titration  with   ^  H^SO^,     using  methyl-orange  aa  indicator 

'I    ,         ,     ,  '.ik.-i.    '.i;'   vvilh    A    ,'\   ■••I'l*    -^      ;    p.  t.td    III  .1    nr.tk.  I    ,    w.iirt    i-i    .iil'li-l    Inl 
r    iiuiui    in  tliL*  vc^-^I  f.'kcelli.  r  vvth   ,  Jr..>['  .-t  i  wa  or   mtMhvI-oi.ir.^»v      A   t>urfff 

.-»  lilU'd  vMth  ■"'-  H;S->,  aiiu    .h.!jii-IoJ  to  the    ^.ero    :»^rk.''i     The    boakor   is  plaofd  or»  a  shei-t  nl    wliiu-   papt-i 

underne.ith  the  hurelti",  whiih  ;>  ci.irip.'.J  n.  ,!  -x-qM-'-JituUr  posi'ion  to  it>  ■^•a'l.l,  tinl  llir  .lv-uI  run  hi  vt?r> 
.slowly,  -he  ii.Miti-T)ts  of  thi-  bck-T  O-mii^  ,->-.irr.-J,  or  a  c.;cui-i;-  ir.ctioii  imp.t:-t«'d  tti  thnn,  until  ttitf  t  hanSL-  ol 
(i>;oui  f*t  the  nu-thyl-oruij?»?  from  yli  n\  to  r.nltiish  pitik  ".Kli*  ;tit*-  tK.*t  t'n-  r.-.n  lion' * '  is  lomplrtcd  The 
numhfr  of  c.r  of  -j.-:tl  re  niir.nl  Is 'ruveJ  arnMhi-  whok*  oper  um  m  r<'p'Mti:.i  onr«  ■.u  i  v.-u  c  unt.l  the  enJ-p*-*'"* 
IS  .ii.cu-"li«.*lv  olit-uiicJ        Tlifr  -.Ironijlii    )(  iKc  -.tluliuli  *  f  potissium  hvdr.ti.    is  tt  <:;  .  .i  ^u'.itr.l 

C>i'e  t-Xrtnipii--  -sili  ill  isfr.iie  lovv  thi  -    s  Aonc  ;   ihe  nieth-id  i'^  .  .licil  moi.  i-  -.vintllN   .iprlu.in: 
•v'    ^  it.s^'M'.KT.t  \.>!unKrrii    cxpeiMi  cnt'^    ilso.       i')c.o.    nt    a    ■i^>liitior.    of    pola-suim    h-ti'atc.  iiU.K,  J 


X  ktiL",>'!.  •,  olunu', 
iherc  IS  aoout  hHlt-^ii- 


with    7-     lLSt\ 
iiciJti;ihsaiu>ii    ' 


sitii^     nu-t!i\  I-svr.Mii^t'    ..s    inJirator,    te.fair,d    (i.ivi      '■i,  1     ■    .;      >- '     t'le      k  ul    t  t 

li'C.c.  of -ol'jtion  .oniaai  30   I   -  .iMin*',  ^rram-    KHO"> 

1   litri-  i.irVHins   I'/Ov   \\),  [  ;<  .0'>5f-  i^rainN  KMi.)      1''  <j*^  ^r:uns  KWO. 


I  tM»   i«  ''viJort  iji-T  "o    u*  irii'.'n  u.  j;'.  1  itt  th*-  PCX  i^nary  -imoiitit  of  aulphum  .ii  a  lulu^l   H  jSl^t  t,  .'f  ■■'      ■  *  . 
an  J  n-iikf  thtir  vi  n.m'*  up  to  .nu-  lit:c'rs  mt  iiiiy  maiter  is  ')it:V  ne  »•  »t'tn.i;l>  lt*<r.>!K,>(Mi  .mJ  th.    *.i({i  ts  l.iki  i     ^ 
ihloni-  Ji.u!.  ininy  ^.-litiie.  pifjtents  tiimUHr  ditfuuitir^       S.Hi'ijiii  larhonau-     an   liowi-v.-i,  he  nmaini.iI  .-.t  k'*'*'   ji       ■ 
nvr   hvnro">v.>i>it,  iln-   ^f,i'li'''»t  Htn»»unt  Ci*t^  l»e  «r'i;he»i  with  pc:teit  jt.wii  .■»■  *  «<.*i  rt   *r.i»iJ.inl  miIu';.»'1  .>  »i*i.'ini-     ^       .  -     ,  ■    n  ii   i*  t-'.^'V  to 

.ictctmmi  Ikjw  tar  »h.>rt  .>t  hrir.if  '  KiunJ.irJ  '  the  i.impar  itivtu-  nvj^hlv  m.ulc  •.uliit-on*.  nl  th:  ai-idn  ma\  lh*  n'vt  "itiit*  •»  ti*  c  .t  m-ifo  ;«-»U  ti»n  »r 
.iJtkd  lo  'niiK  Ihcm  t.>  '.he  tiandanJ.  '  S...  1>\  mca,it.s  »•[  an  iuul  '  vtiinJjf Ji>cii  ui  iin-  wav.  ibt  slrcnxth  ■•  *oiu' »."»■»  ot  *iti;rr  alkalitr-  t-Jf*  br 
tc>U(.3  itniJ  vnttfrot  the  "itl  ^iiUt-U  ^n.lil  ih»-\.  in  lutn.  are  'i^n  1  *rui«'d 

I  •  (  A*  a  iMu^ttit  atkali.  suub  .t*  t>n;i-«s  uin  hsilr  itr,  atw.     «  uvuair.*  ;»  .  «r(«ifi  afnv  nt  ■•»  .  ^'Vxinitlc   r     ■    ■        ■> 
initK-atur  it  ac*''r.ite  ntiu'l*.   ire  to  l"'  ■•htJiino*i.     Sc^  rt-mArkH    -ti  mJii-^|.»r>  ah»ve 

•  •  I      ■  t,  .till'  I  ■  ".      S*v  'oiit  III  n-ii  j-.tfTC- 


M-.UI    m  hyilrali- 

.    .x.ut.      MyJr>- 

■  i.-nyitr^.-1-.t.H 


■h>l-_>i!i"if 


li 


24.    Determination    oi    the    strength   of   a   given  solution   of   aodlunt 
carbonate  lay  means  of  ^^  H,SO,,  using  methyl-orange  as  indicator. 

■   •r.Mi-l.rj,  ,i   ■  •  ..    l<MK.-i,    1    .Imi'.':    two  1.1    irrlhyl 
.  th. 11  .i-.iiM-i!  HI  23.  -;  II. ->>.  rui    11,     H  !.>v     .,.   ,.i   .1  i.me  i.. 

r.,v.t>,ii  in  ,,    s  .  ,Mii|i!.''i.>n- -n".   »  |-.-:ui 'l.e-lt   rr.l  ..'U>,.i    i>.  pr.  .Jur.-ii. 


M  .,1     »<i  .    .      ,1    t.'..'    ■-»■''    I  ii  <   n  i'  'II  i"''    ^"'ii'i" 
,  nii<.    .iJ.liil  .lul,  11,    I  11  .'I.e.,  I  ~,ir. 


It. 


25.  Oetermination  of  sodium  carbonate,  using  litmus  as  indicator. 

Th,- t>r.>.  ess  iscarri.ul  .nit  us  <l.i^.  ,  ilx'.l  ill  the  pr,.^,,,,-,  .xai..;  ,,    I.,  i  t:.    ,.a,t,„:  /-•.-'  V  V,.W»,.  «/,/ 

.; .^J  .Am-./c  »ti„h  ,i->-  •".  Ihi-  litmus,  nini.n^  ii    a-d.       I'll.-   um.I    is    ...id.-.l    ^^.i.inM.y  iml|l   tl.._-  .   .lout 

.■l,'..n^v-  Irom  h'll.-  t,.  :.  ,.,"p!.-"-a  ;  '•<•■  s.^l-i™  is  ,l„.„  lu.il,-.!  uinl  ll  .•  Mho  .oi....r  r.ii.ns.  m.  ■<^^';'J  ■"■'    " 
,ml  il,.-   boilmir  r.-p.'..l-.->l  <>  'l'*  •*  -"itfl''  '*'    1'  '■'    "  '^  '••"--■    '  />•"»"•'""  -  '  '"'-""■  ■■'hI'".«>J    I'^  I'"'"'' 

j.,,.i  ..-        1  i-  ■    ir,  .  ,  '!,  ,.|  I'l..  -...I, .1(11  *Mi  I'   11.*:.    .^  .  .tl.  iii.i'-  .1   IS  in  l..imtr  I'xampifs. 

26.  Determination  of  caustic  alkali  and  carbonate  when  mixed. 

\\:i.-i,  -u:phTi.-    .-i.,.!    .-    ..    l.-.l   '-    .    "iK'.ii-   --Miii-'C    ■...■!.  hv.li,,!.-   ...: ilv.i,.,.        .1    ..11    ,lk..l,    thr 

i.,^r,,,  ,,,s.  ih,- lu.lr.il.- aiiJ /'.'.■/■ill.-  .•.t''.'i..i'.   ■•'•;  n-.-ul'.ilis,,l  a,    .v .l-ix  'o  ih.- 


ri.iitioii  i..kos  pU»  f  m  iw' 

...  ,..  11   oils 


ilsllO  Ii  '-»\       K.SO_  .'ll.i> 

1,1  JN.1,(  <.■>  HSii,        .'.\.H(.0,    •    .Vrt^Sli, 


/;...',  ill.-  .aii.,.i,.o.-  1..-.  ..:ii,i.^  l!  .•  bi...ili.-.il.lt-.  TIk-  I>.  irl.oi..iU-  is  -..■/  aiiaitn.'  /  ,  fh(n,.,/>hl„.ii<"-  -.  .  .1  this 
im.i,-.il.ir  .s  ...l.ii.l  ..ml  s  i.  n  ..  .iiixliir.-  t,tr.ii.-.l  with  ■.l.,.,.U.d  s,/,pliuriL  ..-ul.  l..-  plu.ilolp:illi..'.-.t)  w.U  hecoim' 
.ol.vi.i.ss  "h,-ii  '11..!  v.i^..  1.1  ihe  ,...i;-r..lis..iioii  ..ftli.   ..Ik.Ui.-s  is  i.-.i.lu-J  i ,  pr.-si!Tii..a  In  th.-  oxpression, 


M.vKiri-..f  li..li.*te  u.Kt  c.trU.t 


•Jll   SO. 


I,  SO 


\..  SO, 


-JN.iIRO 


■JH  ,0 


ll.,-i  •!,.  ....n...  ..i.- 
.i'iiir  UliU-J 


II  .:i  .h,-^.-..:«  r  ,1, 
h....s'.-.l  t.^'  I>iv..'ls."at. 

hi. I  1,1  |.K-'.rl'...i.it  ■  .\.IK"o,i  i-a-l.ls  I  ^.!:..u  .....H.r  w.ih  in.-:hyl-.ir.inK'e.  i^h.s-h  ii.Ji.alot  is  iIutcIoi.. 
1,1.1.-. I  ..t  t'l  s  slai;.'  iml  'Ii.  l.irili.'il  "I'l-  .  ■  '  •  .'nl.i.u.-J  till  111.'  li.iir.l  b,-,-orr.'s  pink,  shewn. .1,  Ihi-  .'onplOioM 
i.l  til,.  ,,-:„i  on'  ■.iN.TllLO.  -  ll.SO.  \..  ,>0,  . -.'11  O  •  AO..  I  h,  i.-^iilis  .i.  i-r:idilv  ,  :il.  til.ited  Irom  tht 
A.n.'iinls  ol  ...  1.1  u^<-,i,  i.il  1,1  d.  .- .Ii'.ui  »■'  li,-  p'l.  ii,.lphlhal,-'.i  wiii,ii«i!l  In- th.il  r,-,|jiie,i  lo  neutr.ilise  ,;/;• 
Ihf  c.istic  rilkal.  ,uid  .1...-  lu.-tWw  ..irton.il,  pr.-,  nt.  ad  I'.l  l-  ,  ,..i.|  i.-l.  'h,.-  se,,.i,,l  slaj;,-  .-I  'l.-'  r.-u.-ti.-n. 
»(ii,  h  will  fi.  !h;il  IV. pill, -,1  lo  ii.-ul..ili--,-  h,i:f  of  th..  ,:,il>,.i.Al.'  I  his  L.tlr-r  iiiinil..-.,  it  doubled,  >;ues  I... 
v.iluinf  ot  ...1.1  iio.oss.rv  to  ii,.jir.i!i-c.i/,-  'I,.'  .  .irl..-n,it...  Th.  .im  ,.|  l„...nd(A.is  Cit-  .i.id  r.-,(iiii.-J  to 
ifutr.ilisi'  ,|.V  111.,    ilk.il    p;..s,.p. 

.\    mmu'iisnl   fX.iii.iiU-   >>■  II    tlHist'.ito    h.".v     !-..    rt-siiils   .i|    ilu-se   tilr  itioiis    can  bf   c.iU  iii.lted. 
r -.  ■JO  ,   ...  of   a   siiliitKH.   .',<iii  iiiiii.^:   sckIu.iii   ,  ari-i.uiato  .-.iKi   |H";is-iu!n   hyiliate.  phenclplithali..iii   is 

..klf.i  .,i.,l    '^    ..iiipluin,-  .uul  r-.ii.  Ill  'ill  tlK-  s.iliin.Mi  I-  col,     -less.       Ml.:.,     ol  ;kiJ  .ire  required.      On 

•I.,;    1,1  111  .'I    ..t    rii.-tlu-l-,'r:iiit;e  .,.,,1  iiirihe'    till  .ili,,r..   'i  ,,,-    ar.-  fiinul   t.>    bo   iiopessury  for  complete 

IK  .ill     ,llv.,     -,111 

.\..  1.1  i.-q.ui  -,1  l.T  pon'ri'is-H'Oii  ot  the  ,:,iusiu   iilkiiii  .uul  halt  tlic  carbonate    ... 
.\,  1.1  leipi.Ti-il  !  .  ..-Mil  loic  ih-..  ii,..jtr,ilisation,  i  e  .  to  saturate  A,;.'/! hi   cir'n.,-  late 

T  it.il    i.ui  toq'.iiio.l  KM   both  ,  iiistic  ami  .  arb.'i'.a'.o 

Aci.l  .■-•c)Liit>.a  foi   ,/// the  ,.irb,.n,-.ic  .'  ■  .")      I"  c  v 


lU.iiO  c.c 
TlIIO 

1.^.00    .. 


.\,i.J  rcjuirc'il  tor  tht   ,.  usilc   I';  -  I'* 


H,.ii,  •■  I  •  I- 


,.t    -   lllll  1   111   .  ,.|i.:iin  - 


r,.tassiii'i!   livJra' 


101  It  I  . 


.(Hi. 'ill 


j,Tarns 


liili'l  ,.  Ill  ■    ii 
Sodium  latboiiate     7;-;    "~ 


..,.., Ii,   l..l...,i    n.r,.  %..>..  4   .....    1..II.,'....    ...n.  ill. 11    .   ,.1 

I,i,sl  h>   ^.U'.-J  Jr.'l.  >•     .Ii.  1'  '.111  ...r.."  ...-.I  m.M.ik   I-.-'"' 


.1.1,1,   I  ..I      .1 


I   .1   lh.;hr..    ...    ai,. 
thr  l.iBt  ft*  I'r...  tit.n.  ..I  : 

!  ■ !  I,  '.,  .,  UMI..I  .-scnw.  ...  u„.linK  t..    ,  t,,',-..-,  „„J.Ts..„..i.i.i  .  .   il„;  prir  'pUs  .,iiJ.Tl)inK  .ho  .,;mis.,.t,  .„  ,.1  ....i-..  ,i  »-■■;';';:'-    ■-J     ■ 
.   .„„■.„.    inilisi^  i;...i.l..ll>.  1..  .il^,il.lU  li..ri  Ih,-    nu.nntr  .-1   (.-.,.1^    ,x-   ' 'i-.    .l.t..r,Ti.>-,.J  .,,  h-jO.  ,....p..r,.,.,-,.t>    ...  111.    .,1...,    .,n„    n.,,  1 ,  .„  ,1 

.W  ,7^,,..  kllO  l»-r  iilr.-.  >vh.l.  II."  jh,.,.-  .oli.ti,..!  ,  ,.nI.-.,.>-  ....Iv  Hi  H.      If  .  rr"--"<-  ''«  .■.v.th,-..,.t  01  .\   thai  :,  ,c,..,f,sl   thtn  ri     ll..f.     .\  .  ..\ 


■  h,  „.l„l ,   '-i-.-  .V 


in 

27.      On  .r'T'M'ii  ti.-.i  .  !  lip    :.■■..       I     ;  i  .u  .  iTTiLMits  tlv.'  st.Klcii:  b.!H"ii.l  d^tv.-niiii,- 1>\    I  ^imil.ir  riK-tboJ 
,  ■   1  u..  oduif  the  ^rrttif,".!!  ot  llio  iollowui-   hihor.ilory  reatfent>.  expressing  'iu'  it-^ult,  in  ^-nms  per 

I\il.i>si'i  1    luilr.ito,  tisini,'  methyi-.iraii!;tf  .!■-  injual-  r. 
rol.,-.--i,ini  l'\.i'  Hi  ,  plu-iii'lplitli.iK-;i) 

Soili  !•■:  c.irH.ii  .I'l'.  iii,th\l  ■'■.  ny<- 

>oiluini  larhonatc.  litmu-- 

The  |M.>','iM'i>'tis  i<t' caiisiiv   alk  ili    iMil  ,  .irln'ii.ii'-    n  the  [■■i.i    -wwv  \'\d\.\':.  : -.ei   i?6i 

\iniit^'nni:n  i.  v  .1- ;',te,  ii^uit;  liiii'i.-.    m   uiethvl-or.iii^'c  .is  i,iJi.::ilov 

2B.     Acidimetry ;  the  determination  of  the  strength  of  solutions  ot  acids 
by  titration  v^ith  a  standard  solution  of  an  ali<ali. 

T(..~  l-.t'ii-  I  I'liVL-rsf  I't  Jk  li  ir,.  ti\  u  ,1  ^^  h.il  li.t'.  h.i  n  s.iui  .ir.'.ii  ?!i,-  I'si  iinli.iii  .•!  ,tlUall«->  4|>I>lpi'->  t-ijually 
III  .ii-Kliin<'Ii\  .  I's^'ijj  .»  *l*'iiiioliii-ii  'H.'hiiioti  of  [Hiii»H^i!'in  liv  li.itir  uinl  a  suitable  imiu.tlfr  Oie  ^fml^iit 
shoiiid  11. -w  .!.  '•■r.imie  t  ji>  stit^n  :lh  .it  the  laliorato.y  S'''.u'i.'ns  of  liyilr-riUnt  a.  «/,  suifthun,  a,  a.  nil'i  i.  i,i 
,in.l  .!..(;,  ii.(...      I'll  '!.-ti  rauon  .-pt  rlie 'i-.' !' iiiieil.  >he  I'lili  ■  iior  u-i-.l    >p  •   M  'i   ph.  fmlphtlialeiii. 


29.    The  deierm/nation  of  ammonia  by  what  is  t<nown  as  "titrating  back" 

•Jl.mld  also  li-.l..i>e,  A  iiri  ei  .1  s.'l.i' ...pi  •!  il|..\  Milistam  e  \V(;ul.l  p.  .'iil.p  n  I  7  tjianis  Nfi,  [k^r  liu.-  Im-  .i.pp.i 
lo-.e  i's  ilienjjill  il'  iefl  .  xiH.-..-.!  i  .  t:i,!  a  i  A  li.ilf  n.'nii.il  ..ilv^lupil  is  e.i.iipar.ili\p|y  sl,.ble  ami  i  ili'i  in.:  mat 
one  k.viw  wv'll.  I'l  detenu. nin<  Ireo  aiimi.>"i  ..  m  ;•  '-  v  .y  i  t'!i:cn  atnuunl  .'t  si..nilai.l  a.  iil.  in  rjcrtj  a/ 
•X'l.it  wtl!  U-  r,uftiir,,l  to  *uutralise  th^  ijmmjnm,  is  ui.je.I  .in.i  th.*  iiif^\  ttrratial  with  standdrtj  I'lkali  and 
inethv  ■  -  >raiiv;p'   '^  imlIh- 


l''ii;r.    n       'I.e    Hnijlii    oi   NH,   eaii    hi    re.nlilv   .auuliile.!,         (-'or    e\,iiiipie  .    '.p    ■!'>   i      ct     i 

s,  liii)  .ii      ;    aiiiiii'M.ri   of  unknown    oiinientration    ,ii.'    .iilJe.l    ■."    .     .    ul  — -  su'iplmt  u    acid'      anJ  'In 

t^pci  ,j    i'    ^iiipii.r '.:   .n  k1     hi  I'eil    mt')  - —  polassmi  .    'iv  Irite  !.i-ph.^   .v.'It  ;-.ir,iM;,'e   .'is    ind'uMt.-' I  .it 

vvhicli  ■Ji'*  L-.v.      lie  .e.^iiiip  il  I.'  neuiiali--..-  liie  ex.cs,  ot    ,   ^  H  >!.',  .'i''      -",  ■■  (.  ^1"  e.c.  isi  the  anuvm' 

ot    -—  H.Sl.>.  1  :.-|iiireJ  l.>    i..'iit :  alis.-  tin-  sainrie  oi"  .ii'ii!'.  pii  p. 
Ill        '       '        '  y 

As  p-.i,  Il  1..     of  —  M.S<.\  PS  eipii...ieiii  ••!  .'I'll  7  l;-uii  ..t   Ml, 
.'.    I   litii-  ..u  tlie  .ininionl.i  so  ;t!.vii  .  orli  liiis 
Hiiiii  ^  3(j  .    nil;  7 


10 


/rams    i  nmonia. 


S'.iiiUaii!  .l.kIs  .in  I    ilk.pi'is  >.aii  he  used  f.ir  a  nuni'.HT  or  other  .leteriiiiiiatioi's. 

-     A^  .1..'  .>r.].n.p'\  l-.p mu-  ph  pivl.li.rr.  ^'r.i.I..  iirxi  t..r  ip^t  wptli  pn.in;  tK4n  t1Di.'.L'.  there  ipprill  atten  lie  t.Mt  little  Mt^PHtar.!  v>lutkm  .ontiiinvO  I'l  tt 
t,.     i.n.[....p.    th."  n.Ai't.1'1  d.-si..-.l.      Wh.-n  '.hip«  n«  'lie  .:'»>«:  il  '.•  t>  'I  !.■  Jilu'  ■  the  4u«i»tit>  of  ..nifinal  Mttiitiotp  trtHrit  ipitth  Wrtter  t9  a  kntiwn  tttium^ 

iinj    *■ 'h  A  pit>-tt«'  ta  r.ri.i.f    m  aluiucl  p»n»pi>fi  t.»r  epi.h  tittuli.»».      I    -t  eiionjiti.-.  if  iW  I.pp.Tai'K..    .'»  th.*r  lHts.'-..ttary  *ci..tp.  tp»  Iti.il   .*r\. 
f..kcn  t.>rr.ith  i»ra!>;.i»  lupisumi-  im.re  than  a  Ipurtltflul ..(  ^lamliuJ  aiij  i'  .•  K"  '.i  if  ...  '■  .i,.i-'.rp-  e..t  .1  ••.-s^  lit.  -r  .^^i.  .■      .t"  ^p.-it.  >n  .iptj  »•»«♦* 
»/  .../p 'a  .>!  ct.  hv  rp.nr..ni;  .ntL.  it  iht  nctcsaarv  mnituiit  ipj  pp»tttt.-f  Itivpi  a  tit  .trp  '      .     .  ...  .>it.;.l.i  drt! 

th  .n  p-iH-tttsl  iHIl  intt- 4  brakt-r  ottJ  tttt^Ptsl.      It  t»  a  si  itfkV  matter  ttt  kiitttt  .  ,       '  ,  i.tkrn.     In 

'[..  .ihL.vi:  miPptisitpti.MiS  t:u»e  if  la  .  t.  itf  the  itr.|{ipiat  »i»tutittn  art'  n.tt.!      .  I.  '..-.■  .  h  Tt..-ti.>n 

..  .'1  timtiuti  ime^f^b  of  la  C.C..  iiA.i.e'  >  2  fc.  .'f  the  tmioital  siihst^r.. 


I  It  .■  presiimed  in  thiit  iilustrittittn  that  .'<!  t...  ol  .Tittl  IP"  "tt-r.  ,. 

'I    I  lit.-  iitij  .iriii  the   »  t»an   a.-re   iitetl  ate  cacti  .UHiimrnial   .*nj  th.-rt^t. 


1  t  1-.  otia-l  t-i-.  alkxh.      iVrrctnev  ailfemil  pt  t 


.  tjt  utia  t-t^uit.tieipt  Iti  tht  .ttiittunt  .if  alkah  tultlt-a  pii  tht  tilratii.r.  thiit  wnuia  lie  tltsliitleil  (ruin  the  .•ritf.n^I  qjaotitv  u«i 


im^^.i-   ->.-^t 


'lA^y  -  .'^•^'^ 


^:mm^m- 


Tv        '-■::.L' 
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t  in  an 


.1  '..■■ikcr. 

Into  the 

i-:i  )  -i  and 

>  ,.1   Ml  iti-d 

iJ        II  .1  L.l. 


JO      To  estimate  a  cat  bonato,  insolublo  in  water,  by  rJicsolving  i 
excess  of  stantlare*  aahi  and  titrating  6acA. 

Th     1  .,  ".I    !  "•  1    '  V  :.       T«  - ...  thr,  .  .;.v,.,  ol  ■.■.,H.*l-.^..nBf  nro  add.-.l  an.l  the  «c.-i«.  ot 
„:ii,  ,u.,tii.,i  Kill*      ri  III,  i..,i...inl  ol  ii.'.M.l  HO  atUeJ  in -he  ,.roi-css  .•!  s„lj'u>f  i,  WU  . 

,7,       J,,  .-,       :i!,.  ,  ,1.  ".  i,  ih,.  a.n.'«i.i  ■>!  M.Mm..i  HCl  ihj>  ri-actrJ  «ii!,  iho  •u.mpV  o!  >l.aik. 
\,  1  .   .   "i,...ni;ii  111  1  I'  .•.(uii..:.l'l  U'  ."■■'  Kl-'i"  *"•■»*  lV/> 

till- ^.iiui.lc.imtaii.s  ::■■'■■■       ."•"'   -    l.!iT.»,-ra!ii»Ca*.i> 

3t.    Determination  cf  the  "  temporary  hardness  '  of  wa^er  by  f/tmtion 
KV/t/1  Standard  acid. 

l,.,,,,„r,,,   1;..,,;,--    ,n«;it.-   .-    vl-..-    t,.   ih.-    piv-M.^e    ;„  m,  ;i':  qu,.,,  v .    .    .>i    -arU-a.UOs   .> 

..!..amo: ',:.>.,..  ^:. -uLrea   -.UiHe   In  .  uKm  .Im.ui...      T,.   ...o  „  =    ,  .  i,.„.   .    -.  ht:!.    h. 

f  normal  ,>r  ..^m,  decii.o.n  .a    .u-.J  u.-ro   ..cd  t.   „..  .tn;.- ■   :K.n   .Iw    '^  j      ";•''.'-■,;■■,';';  .;^* 
,nvu,r  ti.  the   ,m..li  mum  Ii!u-  r.  .,  :,r,-J  !  t  the  t.tr  itio.K      \  tnnd'.  l.s.  .on.c.-n.lfj    uiJ  .>  vmpl.».d. 

,hero!,MV.   lyniio;  .i    -iK  ^-lo    .iroii;;U,.      T'.K  c.r,  lu-    pt.p.irca    b.   'h.     .•  .,J,f !    !■     t.il.ii.,     ^^''c...   .-f 

,lu.  n-.,,.:,l'hvd 1>U..;,-  .u  u.  u-.c.l  h:  m  ,     r•.^..u„  ..x.n...    ,nJ  n„.k.,.;  .h;u  v.l.n..  up  u-  U.,..  r  .. 

v^iili  ....iter       I'hL-  d.-.enr..ir.it,ru  -,  ,k  t'u-.i  K-  .'.■■i.v  n-  two  «.,>^  : 

,.^,  I,„_^     ,,,    .|„.  .    ,„„  ;       ,..■ :„!.,  ,xiMiii...l ..,■■  ,1,1J.M  tv-.  .1.  ihr.c-  .li..|.N  ,  '    .iie-.m  ,    m  .i  ^. 

,.        --     lift  ru:i  111  lii.  <hr  .-T..!  p  •ml  iMIldiC..le.t    I"      In    >•  iiil'.'n  l.l-i    M,;  :■•!■ 

Mi..i,'.l   .'I      '    is'lo. 


«l,,.: 


'/il     III     *     I'l.lTUI 

p. .  r  .1 


III  II    -..SO    ,1.  «(Y>t  .''    1.  Ill  11.4;   II.-  idJiJ  .111  1  th.-  exi-.—. 

,•,1  li.mi  II..-    ni.ni.i   K  I  11 1    .1  !h.-  vim.    »    V    i»  ill.-  ;'-   1  K  I  i-.  m.l.t.-  Ir.'.n  •  I..-  ii.'i  .1'  .1    4.  k1 


|.>.v,,  th..-  .I'll. •.lilt  .t  .1   id  i..ii,,i.d  '.'  UM.t  vMih  'h-j  .-.iri 

sh  ■  ;ii.i..i.ii.'ii    1  l^^•■|'.  i'  'i  iiiiiii-.-  ^ii'ii.;  '■''^'■" 


lU 


M    i:0'    -r 


ri  iiil: 
.1  I  .11  1  ^ 


1   p. Ill  L'.il  *.'',  pel    liiii.liiii' o!    uiiur       1-;;kIi  .   <-. 


till 


tir.pii    ■  cviiMi  ci'  -''  I'  >■. 


Hi  i    t. 


.li  ■ 


,o.MV...,.  fu   C    lie.  ui.i.  .Ill-  1-.  1.1     -airpii-  Mill     ■Mil.K.,  J"  >     im!   i^rrir,  t-aCO.      -?  ^r.im  i.  .<^\\ 
^ .    '  .1  .  . .  1   ....  .     Ill  ...Ill 


i.ii,iiii. •  p. .Ill  A'lU  ■  viii;..iii  ! 'I ")  1 

1,1  lo  liavi-  .1  hardiH''-  .•'  '-''  di;l.'ii;i;~ 


I  l^r.lll'.-  laCO,. 


T'.,.   H  It    I    .^••.li.l  ! 

32.     lYIethods  based  on  Oxidation 


ihll'i        I     .!"   lllH-l 


liv    1-    a.;iii'-    a 


t.-in|.uned    in  the  torm  o(  ■-t.-'nti'iril  vnivition*  f.r 


aetfri-,M.,..-"lK-  anumiiis  ,  t    ~ i...iis>!   ,1    lu'   lapab'i    o;    Inintr  osidi-i...  .,„ai,tit,UuoU .      One  .>t 

the  mo.t  iis'^etul  soli.tioi..  o.  thiv  kin..l  i.s  poia^^iam  p. :i:.,:,i.^,Miiali.,  ub.ih  u.i^  Un-  addilion..!  advaataKc 
ol  reiui'i',  .,.,  „ntnM:,^„H,t'  ll.ax  tl.clf.  In  Uie  proii-^s  of  .-oJ.mhk'  U  IviTITcs  -.-iucl  t.>  a  sail 
-I  Miaiit  .Ncse  «hi.)i  IS  practically  coloi.rli-ss  and  the  slij^htest  trace  nl  ..m  pi-rman-rr, ale  osxr  ,>,,k 
,boM.  uhai  is  reiiulivd  t.-i  complete  the  rcaition  in. parts  .i  pink  'im:.-  u.  ih.  ..<,  it  .ni  .t  i-  .-  .1 
'foi  est.inatlii;;  itmi.  and  l.n  ox.ilic  .icid  and  oxalate-  ,  aulirecilv  ii  can  l'.-  i.scd  Un  ti  c  .leti  r.nsi.cion 
,■■•  .ir>  ba.sc  capable  cf  vieldiii,:  .\n  in-.oliible  oxalate 

33        l„  .   akniy  a  aormal  .obition  oi  pe.-.n..n^'an„to  .m,!;.  .  ik   iilir,  of  the  moli^cai  ■:  ive..,'ht  ,n  t:..anii- 

I  ',,     ,11,   ,1    -e  of  i-aii-i        !  he  definition  oi  a  normal  soiiitioi,  prevKni>!v  c'^'i'  '••aiO'^  ih.it  a  litic 

,"(   suJ,    I  -o'li'ion  1.    o  ..ontam  \<ne  chemu  ul  .•luiiai.'nt  ot    I  <rain  .^i  hv.iroj,'en.      In  permant:anai.  _ 

Jhe  ,,^v IS  ll.f  ,un.:   .  .iiistituent  s.,  such  .i  quailllty  ot   the  sail  •-  used  as  «,ll  contain  ■'  ){>.imi  ,'/ 


the  ON 

iVl-c   .;:  /.-.'.i'V,.  ,  •■•.i.i././M.'.-c  p:,>-. 


..  ..■.^, triis  of  o\m;.-ii  b   i-.i;  cii.iicai   i.t  111  i  j^-rain  of  hvdroijeii. 

iriormu'la'.V'hJ  lVcln!i^'!^;''uiatc--dcaaMcd  to  ailuw  ol    '.viia-  tollows  bclll^  i-Nnre.M:d-h.:  do.  ided 


ls#f  Kittrr  p.irt  .1  r.iltf  I'l. 
Ih— IK  midilv  »frn  If'V^    *l  • 


.ii,.n    lalO,         .•  lUl       I 

v    ri    H 
I  ■.'  .  :ls^ 


II    O       CO, 
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!::^.:t,!r;:;:^.::;e:;:.!:r;^;:7";:  ^- >  ;*;:t:;::^hr. :; .. .  o,,...  w...e.  ox..... 

i:t,,     ■„ \.;Jc.     '.'    .'it.'.'i    ;>    normal    sol. '.on  -      11    tneiL     ar.     t.  rt>     ^,r.  ... 

o.y,en : ..a.  p...  .Hr.na.c,  M.:n.c.o,  .,n..,,.s  •'•>.---;;;-  -';,':;:  ::::;rv:,',;i:::':;:s:j: 

lu.t  as  llo   .u-r.nal  sulphur,,    acd  wus  sta-.darU.seJ   aKa.i.s.   p  .re   ..■a.uu    - ^^ ^  ^  ' ,'  '^       .' 

pr.-....ro.!   tnat   .he   s.a-„aarvl    pe-:n*n^Mn,>'.-    cmploveo    ■>    ..vufv    nom..    ,r    J.a.u  ,  p. 
fi),'ti^ii  .M  n.irinal  as  it  is  stated  to  be 

.on.e.-.i.K  f.rrrus  salts   into  fvrrio   sahs  :   :..d   ,.,  dctermm.nj;    ...    •^''_   '     '^  '^;,  ^\"^  /   „„  '^ 

I„      JKMnt)  M.I.uS(\    -     -H,Sn,  K,,SO 


-l-,0       ISO    . 

,.•  I'  grams  ,  i   i',,u  ...c  ,"iidisi-a 


sH..«' 


I  H  t' 


or.  exp.essiiif,'  oxidal.oii  only,   io{-cO  H.V    ' '■'  ''  '\ 
bv  ■"'  (grains  of  o\v>;cti. 

,,„,,.,,ui,  _  ^   .  ^    ,r,,    ,,^,„„  ,,.,,,1,,    ,,;„!   -,re 

-■,^:^:ri:":^  ^;^::;s  7o:::^en,"'^n;^-:  ^  ^ra  J^.  o.... ;.  e.u.av,.,  ;^' -■-;:;;;;;':•;- 

,o  45  pams  .-  anb>drous  ox..h.  .ud       Ns  a  dec-o.-n.    so.,t,^,  .     p.  ,,     „.^c^.,  ..   ^..^    ^^^.  ^^^^^ 

..v...;abk-  oxypL-aper   ht.e  ! see  ante),  each   c.c,  ot     >  «  .11   '^    "■•■     n.^  .s.'"  ^- 

35^  £»oterm,>tat/on  of  iron  in  a  aolut,on  at  ferrous  sulphate  or  other 
tcrrouasalt. __^^_^^^^^  _^^^^_^^^^  ^^^^^ ,__,_,  ^.,  ,.,,..,,,„  „.,..^.,   ,„,  ,„„„..,  „,. 


II' 


..n„"of  -he  ,  ..U..:   .,.,n,  ,.or.,„...K   ....ed.      ^h.  ...a-u^  ■;---'  -l;;;!"-;^^--  JnJjr'^'j^^Pr 
pr.sluces  ••>  I...'.,  pc'  ...ui-e,i.  p.nK  In-jl  seen  .1  the  c.i,.,......nK  v.        ..si-. 

K'iov>'"j,'  th.i.  t.i.  Ii  .  . 
nna/rv<rrsoif  It  mnv6r' 


K  :.I".»  >.  ■,-  .■.,...-  a..-:v.  >„  .l«l,-.(,  >rram  nl  ,ron.  .  u.  .,..anu.>  of  Icrr..u5  salt  p-r>e:>.  - 
i'.',,r«.-.d.lvbe,-alcuUted;forever>r.6Kraa.s.,(,roi..a,.>..-i.i.V.  ■:«'-»      m^r:*:"' 

F^O ,7s«,;.,„s..1  K<0.7.1,0.  ,te.r.si,!,.sedsalT      s..  lor  ..:.v  o.h.-r  terrou.  ,a,i, 

.Anexanpie^.v,n    ,;|m,s>,  ...  f.e   Mn-.ple-Mt^ethod  oln.,.K,n,    s,„  i.   .  . ..!.  ulat.on  ■.-Ku  .c.  of  a 

soh,.,0'.  of  .er.ous  snlph...,    r.^.nr.-d  24  S  c...  of—  KMni\  u.r  .-x.dat,. 


li' 


~.>li-.t;on  .-nr\t.'i'ris  -'4  .s  ■>    '" 


IT. .Hi    f  0  I  .!ss    ^t,\ITi    I'e. 

un.l  re      KeSC^      amo,.,.  ..f  Kc  founo  .    a„.n  ...  o,   IVS.  >.  .o  .hi.htha.  ,,..„„..>  of  !■  .  i  -  .MU.val.n, 

'  "'       ,h,.   uno.n.i  or  r..-..,\       li^l^:~    -    ;i-rtT  Kran.  ,.,  \"^.- 

''■  ^  ,'i7.*i7  };rarr.-  pet  li'rr 

.  1 ,')  It,  ,11  t.it»..,..i>  *ith  p.,.n,.,,njc,,„.j.t  <!u  -. ,;u...M,  mu.. !«  •.. '■.''''.'^Ir'".'',,:"'''^,;';, ,!';.'  ,„,  ",;ru.r.i'..iVpr';«^."' 

chhm..  Jd  ..  ii-hU^  <■•  h».-™.H-  ....a.v.a  hMh,  p.  r.i-.arK'a««r  .v.J  ..-  -^-l^ .  .  Wot....       ^'K  ■ 

...iCt,.<.ii.~-J.....;K-.j;.  ii.c.o.jii.o  '•-''•■••i^' -^''^ '■'■'" '\"'"'"^',-'L;'?\,„,.  ,.,  j,.,.ii..d  ...,j  ..:.,.<.,.  ...  b. 


u«« 


„■« 


,';V 


IIS  .  hici  .!. .  (Vc'l'l ,  I.  .«.w.m„~  tiTa. 


■% 


f  art*-!- 


■  !*■•  to  •wit*  *»iih  i 


•1  At  ' 


..•ik;»'.l-  <,.-i-v]  ht 


<r  Fp.  .tK 


..-.).  HI- 


,  .^ft  l.iwCT  jnti>»  hnj 


hiifhn  oxide 


L^r^Ae 


ae.     Determination  of  iron  in  ferric  aulfihate  or  other  ferric  suit. 

l->oin  what  h.is  b.-i-n  saul  it  will  Ik'  s-.->.ii  iIkiI  i'.'  iMa:i«,iii:ite  oiilv  ;iHi:cl>  iM^ri  ^.di  .  wlu-i  t'-i  v 
.110  in  'AwJrrKius  (..niUitu'ii  tin-,  houoi^r.  il.n-.  ii  "  |>i>  v  ii  ii>  us,-  lor  c>tiin;itiiii;  /•  '  *'  •■■ill^  iK,. 
fiM  tlust!  can  he  r-v/«r»rf  'i'  Irrrou-  «ii-.  il  >'  ii  i  iIh-..  JotLrniiiitd  by  oxiJation  u^ili  >taiij,in.l 
nnmaiijfanate  a-  in  iliv  i'li  •,  n-u-  vxtrnplv.  ..  h1  ilic  am.  ,.ii!  tlui'.  foiiiul  "calcula'.cJ  to  '  the 
pHrticular  Itrric  sail. 

I'o  ili-ii'rriiKi.'.  ihr  .-imotit)!  of  isav       in.n-.ilcmi      i.  i  si .  ij)i.' '    ii>   ,  Mibr-ioi.  .>!  !li.it  -.i;!, 

Ii.uisf.'i  -».m"'  i.1'  >ir  ;«>  I ...  I.I  a  hi-aker  iw  an  Ei  i«tim.->.  r  tUsW.  aJJ  *..Ur  anu  .ih.'Ul  10  i.,  4>f  .uin  i-iili  .le.) 
,,,;|v|„4,,.  ,.  .1  A  l.'.vlia«iiuiilH  ot  melallii  /in.-  are  aJvli  d  and  tlii-  fl;i^k  s.  I  i-.l.-  t..'  -hr  i  \.)luh.Mi  ot  '  .  .)r,. 
^,    ,,  ,,...,'  II    Ji>M'lv>'1       lh>'  snlulii.ii  mny  roq.iirr  U>  hr  t.i.iloJ  i.>  t-ffeft  the  n-nii'l.-'e 

,      ..  ,,        ;  ...  t,|  ihr  h' Jft-yeil -IT  the  ni.-»ni.'rii  rl  it-*  liN-ratt.-n  ri-.»t  ts  with  the  l.?rtu-  sulpi.  i't 

t  ,  ..  .  .' .  ,  I.  -  T .- ,  "js  ^..(ph.ilt .  riiis  rfdin-tion  must  hf  i-i-.mpli'U- .tnJ  lu  t«--,l  if  thia  is  si- -»  Ui.'ii 
IS  t.-tiii.>.-.l  ■'"  .1"  .-..J  -.1  I  s'-'s"  r*!-  pia.  <■''  '"'  a  whitf  surfiii-e,  su.  h  as  th<-  ii.l  .  t  a  pi.tvi-lain  .-ru.-i:i'  -.  .i.J 
a.lr..i'..l  .ui..ii-"iiJin  or  (Hilass.uni  siiIpliOi.-\  .na'"- jdJrd.  II  tny  Icrri  s  it  r>-niai.is  a  t.-.l  i  olour  wi'lhf  (i.- 
.lu.  t*il  .111.1  titilli'M  rciiiii  ti<.  I*  with  ziiu  ait.l  .ii-id  must  lu-  rcori.  .i  t..  W  hi-ii  (r.—  If.i-n  lirt  tc  s-ili.  ih.il  *.-,,  wlicfi 
ii  4;ivrs  11 J  .lisiiiii.-t  lolour  With  sulplin  yaii.ilc,  Ihc  llask  .s  ctoicJ     inli  i   tli,    laj,  auJ  at  once  titrated  with 

VW-  ami-lint  ol"  t'crrif  salt  ^s  tli.-i,  .  .i!.  ..!..u  .1  .i.  I.>il..us  I  .•  Ji 
lakfii  t.'i  II-.-  Ji-tt-ru.iii.ilii'ii  ami  .iitt-i  ifiUu  lii.'ii  with  /lUi  tnJ  mlpliui 
found  ncsi-Ssiir-.tonMiJisi  it.    Thtn  L'Oc.i .  ot    ..mpli    i  ill  ,  .-•i'  ..n  I 

■|'-i  cak-iJali'  tl.is  t..  iiiii,...'i:ii; 

(l  Kl-'c-^l",  1    .'1  I    '   '  lllli-.ll.l    .11     I-.      til. Ml. I         i,. 


ill' 


1 .-  til 

\  . 

luiii.-    ii  soiur lon 

.J  l.-l 

> 

--  k.MiHi.  are 

111                • 

T.lll.j-'i 

,:;."-  i;raiii  h'.-. 

.(  kl- 


IL'II    O 


III-  Ki  -    .^i>.i  .'lli.l 

."•(•J  V   5(1,1 

r  : i;rar.^s. 


Hetlvf,  a  litri: 


!  1  M  111 


-f  iirs. 


37      Diitorminction  of  ferrous  anri  ferric  salts  when  mixed 

!,(,     /...■,;','.,/,  \  J.  ..  I.     ri     -■   ' '..    -..iil:,.I.       ,-I   Ui-  >  \  II  \    t|.."li         ..,  It-,|.,i-.-a  In    lii.il.^ 


id  ai»d  trt'ati-d  as  dvsinlirii  iti  30. 

if  I   /-^'/i  >n  th>   farm  <if  fei^r^iti:.   .all.      In  . 


-  .  !  /ii,     i-.l  ,.l!pll, 
[  .•    ...  i'i,iii  In,-  r    Ti 


,  I    p.,i--i I    -.pirti  '.i.UlIlu'.    -' 

1,1   t.  •■      -   I'r'i.ite.  t;.--.    tilt-  .  .ilcilal'.in  i-t  the 


,  v|.*»    -miiu-.i  .IS  «'.esi-nh«'d  iti  35 
Let   thi:   mixture   be  one  I'f  icrtou^   sMlp'iri 
..inpi.-i'iou  ot  the  solutioti  is  iti.ule  .is  tulli-.v  - 
|-iom  ii/)  is  iibtaiiied  tii<-  total  iron 
l-"rom  (i!>)  is  oht.iined  that  prv  sent  as  ferrous  sail 

.'.   Fe  in  l.«J    -    I'l.'  ill        '      '' .'  wh'.b  i-  (  it-si-i.t  ..s  i  ■  n,.     .m 
i- and  B  are  then  calciilaloil  i.-   l-.-."si\  .i.ul  t.i  1  i-,:ij5>.1.  rcspo-t.vcK  h.  ih,    ariih -u-t.,  il  p.-HCss 

.!,-.-,  '1'  .  .1     I-    '■  ■    I-  I-'    t  \   ii:  p'    -■ 

38.     Determination  of  tht;  sf'-ength  tf  a  soJution  of  permanganate  by 
iron 


r>2  Krnmi.  K(SO 

h.,n  -Hv..,..l  V 


.ii.J 


i».t  ai«4.  Is-  »'4.i(».ilcnt  to  (Wtt  k- "i-  KT  .s.1,1 

M*  ,»n.     The  *,iin4f  rtiMi'l  4ii  has  ls«fi  itut  .ils^vv  aftrr  .,  ,,  '.i|..ii.,!i.ti.  (,.iiKThy 
.i.iinbrr  »»1  t.i.  pcTfti.*i'K!innt,*  v-si   t^f    i^  txt-n  m-i!t.iil.».j  l,\    ufili;!.  wtmrh  is 


^IvV 


II 


KMnO*. 


\\v\r  •■*)i4s 


1.1  pr.. 


.if  i«>  iinj  t4i  must  n(-c>'<4dr 


It.  'yta!  v.'lumc*  ;  i  »tU 
v.'dunl  (••  Uilit-  I  hi*  vftnc 
.  hf  hroujf*"   '"  'he   -..tiir- 


I,     •'  ,.r„n  .  :   'ron  lO.i.Hul  'o  rev""-  ■'»  '    ■      K  M  nO.  lor   ovulation,  ami  a    i-lnow,  iv    *b  it 
1..-.-  b.e-,  i^pLon..!   ,,.r-  .t   tliat    :'!•■.  ^,.....s   KMnO,  v  ..i,  ..xtj.^t  Mi  >;r:,ms  .1  iron,  rlio  .  the  ..mouiil 


I   li 


Hi  Mi.    ;■•  im.iiiK  'I  ■'1'^  **  ' 


111. I. .Ill  — r~ — TT. —  .  '■«■ 


K'  !•'■ 


\v  Mil  yrams  p.'rM,.in|{aiiate  per  litri-  (.oosti'iitei  a  normal  ■..,|,i»u.i..  tlu  ^tieiiK'tli  "I  Itit; 
.11, 1.    unJ    1    fxamiii.iiK'i.  iiiu^l   be  Tj"'"^  "-''  "''""••'•  "*">•■''>  ^4"  approximatfl) . 

\„.,tl),T  methrd  of  reas'i'iiiK.  aIii.  h  ii  i.N  t.i  ilu  >.ifni-  i.smIi,  is  TiO  ...c  of  the  iinki  own 
pe.Mi.Au^.n.M,  :.re  found  'o  oxidise  ::  K'ai.i  .  I  .lm.  ,  and  it  is  Krunvn  tlu.t.  as  each  c  c.  .<f  normal 
p,-Mi  iPK.ii-.'l'^'  I-  equivalent  to  .'lift;  j;ram  of  hoii.  OO  c.c.  ot  sui.h  a  soiulun  must  be  .apahle  ol 
oxiJisiiiC  '"'  •    ''■''•'■■  uaii.eU  'i.'sran)  of  iron  :  tluref,  r.-  the  solutioi,  miu  .1  1-.    --_  ,  I  1  ."nMl. 

39.     Determination  of  oxalic  acid  by  titration  with  standard  perman- 
ganate. 

I  .>,i,i  .A'.., I  ri..s  I'L-fii  s.iiJ  .11  34  1  will  in-  seen  liiat  onalu  .uid  is  icaiLK  ^.n.veritd  ii:to 
.:,irH.ii,  ,lio\iuc    iiid  u.iUT  by  ■.oluLiMis  ot  pe- ir 4n^'anate. 

Tj  perform  iliis  .-siim.iliiv,  ili.  ..>  .1,,  ..i  ij  ■.olut„in  ■«  acul.f.tsl  w.lli  Hulph.inr  ..  1  1.  ^'f'l/.'v  h,„U.i  M  4 
i.-mpc ratuiif  of  ubput  IKI  t  *  an. I  ll..  .'.  imaiiK  inalc  nm  .  ;.uluiusH  in  (Dili  a  hure'tc  \n  ,ii>[-trr..il'i.-  Imw 
IS  neiessarv  l.n  Ihc  .x.il.a.on  ..t  Ih.-  o^.llll  aid  ..nil  .  .ms.-.iii.  iil  r.-ai,.  iKiil  -I  te.f  p.Tm..llKar.al-  jio  Ih.-  p.nk 
c.!ou.  loes  lu.t  di«|H>.-..r  .IS  r.ipidn  as  m  -lio  Mi.ttnr-,  .•!  l.-r,  ...^  s„ll,  K,r-" '''v  is  Ihi,  lir  ..,.• '...Mni, 
thf-nd  of  th.:  i-.-..,:<u.!l.  and  ure.O  lar!-  must  !>.■  .-xeiA  i,>-Li  .O  ttn-  sI„t;o.  In.-  |m  rlraiiK  m  •!.•  l>Pni^  .ul.lfa 
cautiously  and  llu- solution  allo«r<l  to  S..I.KI  l..p.trini  il  Hi.-  loi.i'i.  Ih-uik  dis,  h  o,;,  ,1  oi1i.t«.s.-  the  end  p.. mi 
in.iv  b.-  overslepped.  At  the  «rst  si^n  -t  a  /..r.„.„„n/  |.iiik  .ill..-  th.-  sol.iti..i>  h.iv  ,.oiul  lor  .,  nii.iut.-  ...  -o 
Ih.- tilraiion  niav  !>c  .-oiisi.i.red  tinish.-d  ..i.l  -'le  or  two  mort- Im  .iti.ms  vli.ml.l  1  •■  >ion.-  1,1  ;hc  s'.ud.nt  is 
s:it  sMfd  that    I.-   h.-is  hit  otT  ilri.u.l.poMO   .•«...llv.      Ka>  h  c  >  .  ol  ^^^  K  Mn.  >.  ..m,I:..-s    '•«  •  Kram  anhydrou.1 


l!l. 


,.,  1,1  .-i 


40.     Determination  of  a  soluble  oxalate 

I'  iiji.  ,i,],i,ti,,,,  ,  I  .  .ip'.M  K  J  :o  1  siMi:nr  .'\  ll  .le.  -viii.  a.;it  is  s.-i  frc-  th.-  .ili.M- 
esnn'.atJo.i  .an  tlicrefore  he  done  111  ii.e  -..me  w;,>  as  .:i-.,  ;,hed  .1,  35,  the  inunint  .-t  na'i.  ».  id 
tound  !'einj,'  ,  aLulated  to  |1  .•  pai'i^ul.ir  0'<a!at.-  v-inploiLc! 

at.     Determination  of  metals  that  yield  insoluble  oxalates. 

I;  kint;  ..il^Him  ..s  .111  ..-xan,;  ie  t  .1  m.ta:  .indn.i;  .inn.-.:."'.  >\.i'iti.  'fe  fi-,",Tl  is  .;oin- 
pleteh  r'" 'P'"»*-^'  '*■■  '  "al.iie.  lire  piei  ipiiale  vva>iicd  tree  troin  ,il-  soiuhle  in.rter,  ledissolvid  in 
4^,d  and  I.-.'  Idicralr-i  oxali>.  ic'.l  titra'cd  •-.  irh  slaii.l.ird  peiman^'.matL  From  Ih.-  imoik  rital  relation 
hetwien  M,C,l>,,  the  .aluum  ox.,  .itt  CiC.O,  .ind  'he  actual  sal-  .1  .aiiiuin  ..iiplo>ed,  the  desired 
result  I.  m  lie  cal.  uhited. 

I  M-,.-l.  rn.th.  ■  -iir-mnoii,  ,  kn,.w.i  .(u.inni^  .'I  ,.  vol.,l.;.Tali-..im  •.\t'  i  .  t.iken.  itilulcil  Willi  wat.-r. ,. rnmoni, ■ 
...ia.  J  n  I  !h.-  s,.iuri.M.   -.ml   -  s•^„„^.ly  m    l!,.-,!  ,,-.i«err  ..u.l  the    lu|..i.l    ia-.O.-.i  10   1)..iIi.ik.      A  ....rii.  -..I"ri,.n  ..I 
an.n.oniurn  oxalate  is  tli.-n  .  .Id.-d,  111.-  itiixUir.    I.o.l.  d  f.T  ..  le.-.  ni.ru.i.-s   ir.d  Ku-  pr.-i  ipil..!.-  I  ,  ili  mm  o>aUt. 
alr.nved  to  s,-rtlp        Th.-  s„|...nial..nl    liquid  r-  d.-i  anted  ihr.  Uv'h  <t  HI''-.,  the  pre.  ,pit..r..  «.islied  on.e  or  twicr 
hv  deianlatiori  .uid  lr,irsl.-rr,  d  I,-  III.-  Iillor  wl„-r.-  11  is  wast.,  d  will:  h.e  v>..l,-r  t.ll  llu-til'i-a  .-  h'Hes  no  r.-.i.  ti.m 
wia  n  teslfd  lor  oxai.e   and        llui   pr.-.ip.iai.e    is   host  tiansleriod    to  the  tl.islc  ri.  » In.  h  ihe  tilratiori  is  t.i   he 
pi-rl..rin.-d  hv  pi.i.in<  the  liiiinel  in  th..-  mi.uth  of  th.-  flask,  pmulurinj;  the  .xpex  of  th.-  liin-r  and  washnnc  1' 
Ihri.uKli  «iili  a  line  j.-t  ot    w.-il.  r  from  .1  w.Hsh-hottU',       Any  or.-.  10  i-an-   ih.-.t   n-m.-ins    idli.-riiiK  to   in.-  .^ap.  1 
is  dis-oSed  off  with  ,1  /i.'f.V  hoi    todr.  shlnia    and,  »ollo«.-'d    by  nio-.'  A..sh:n,<  il.>v.ri   ..,;».  li.-r  w.O.r.      Ii.  tl,  s 
u.u  evtiv  tr,„e  ,.|  ..liniim  salt  1'-   trar.slerred   to  th,-  Mask.      An>  prenpilat.-   m  th.   flask  that   ha-  not   h.-.n 
di  .>     >-d  b_\  the  .11  id  whu  h  .v.i^  poure.i  on  111.-  tiller  is  iio«  tre  it.-.l  wiili  llic  minimum  amnuni  i-/  htitt  ■.hUir,, 
atui  Ihal  -Ai:  ff,\t  i/.i  so'  ,tiOH       .nd  no  more.""'     Sulphuru:  aeid  is  now  add.-.l.  1'  e  mixlnr.-  h.-ated  In  ..ho..l 
m   C.  and.  ■d.iihti.t  furth,--  deUty.  ni.-aled  «:ih  -.landard   (H;riii.in>;an.ite        Fl  .■  nun.h.  1    .a   .   ■.■.  .'I    p.rm  .11 
^'aiial-.r    ■eqi.ii.d   Ki^es  the  aiiiounl  or    .ix.ahi      md   tlial  ■'•<tn\  to  lorni  'iie   m-omWe   ...    i'.,  n,-.,i  uliu  h  -la- 
.  aklum  i^  iTaiculated. 
•  |.  .~  p.,».ibl.,l  .iiisi-rt  ih.    haiiJinu.  s.,1,.,  .1  «l    tnil  n.M  lo  r.-la  n  ii  Ihi-re  with  anv  Jcirrr.  al  r  •tnl.-.l.     The  ttini«  taiurr  wui-n)  rat  Ihr 
r.|»r  ir.iil  ,a-i  mere  ,•!.■  Is   ,ii,)>-.„mar«h  naakoJ  sh^r  -h-  SaWi-r  ...  r!.v.k  .-anUinini;  'h,-  ..•Lilii"  -a"  1»-    "a.is-rt  ti'mv  in  il,f  h«.-.l  «n.i  hclj 
lar  ..  "pa.  c  ,'r  .its.Ht  'IS.'  SCI  an  J-  i-n!.. 
|l"lV.-n.r,   It 


sati»l.i,-toi\   at  'his  -.laK.    '.-  ililt'r  111,    si,luli,,n     .tirainrd   a«    iba, 
permanvanat^  in  rht-  prt-iiaaii..  .M'  suloriaTi  a,:id      s<s-  a,i.o  n,>tc  H 


,  aliMual   porti.,«,  tar  tilratwn  »ttl.  ^ti. 


wm 


m 


l^SS^ 


-  S^.-^v,  .,    .^- -\--:; '1-.'.,- X        •-    -  -.--*»,_  V' 


'•^JK  .,S?5- 


'.^3^^ 


"*5 


42.  Th.-  student  slu'uUl  no>v  ;l^pl^  •'■•-•  knoulrdj,"-  i"-^  >  \riiii>n..o  j;  .iiitiJ  ni  'fii'  uv.s  •!  st  inJarJ 
i.Mn:iM^;.inile  to  the  di'ermmal-,o  i  ..I  the  sirtnpth  ol  v;.Tliiin  ,.f  thr  libor.iti-.  v  ir.^Kei.t,  ^or 
^xjinnU-  («i  The  ..ui.niut  .'I  forroi.i  sulphjle  in  the  laborati'rj  so'iitioii  »•!  tti.u  >.ilt  lAi  I  ht 
proportionN  of  ^  »-^.y«i  ...ul  A»m,  v.ltv  in  it.  (.-)  Th.-  stn-i^fh  oi  th.-  ..m.r,.  rn.m  oxalate  iJ '  The 
.mount  151  culcium  chlotiUe  in  the  laboratory  solution  '  f  •  ^ttenjflb  of  'he  <.xali     i>  .J 


43.     Deoinorrnal  ttotasstum  biohromatv. 

,i.iiHi.r>i  -..I.    .,  I. .,;....i.      h  . I  .,:ien(ly  t-n-.pUycil  HI  pla.u  ot  pi'.imanffan- 

,itc  fspi-iiilU  for  the  tsl'ni  .tioii  wf  i'.m  ,  lhe\  i.irniul  K- uNe.i,  hp«fver.  t»  r  tiir;itmK  oxahi  acid. 
TitrntioM-.  with  hichrom.ite  .in  he  >l  'n.'  in  tho  pri;-itiici  ol  htUro.hloric  ,uid,  which  .iciJ  i»  undtsir- 
Ah\e  -.lie-i  perni!»ni,'aniie  is  iis.  d.  K<.tiiti..tiiiiw  done  uilh  hichrom  ite  re^imre  an  oumdi-  indicator. 
the  on'  u-.od  bc'rvj  a  fr.shh  finptt'fd  soliitu.u  I'f  potassium  ferrnyanid.-  whivh  yields  a  blue  iiolo  ir- 
..Ijn  «il'  terroiiH  -alts  hut  not  wiUl  iVrrit  Ih.-  absoiue  of  tlie  blue  lOlour,  when  a  drop  of  'he 
s.'liiti.ii  Ituij.;  exaniiiied  is  brought  in  copi.kI  w.th  a  drop  of  the  letricy.iindi-  pla^  .-d  on  awhile 
sidatioii  i.s  winnpieli 


surtace.  indiialc-«  thai  Ih' 
The 


rill- 


1  po'.assniin  buhrom.itf  .nid  a  lerrous  -alt  ^-.ii'  br  expies  rJ 
;      s.-,  .     1 :  >0.  t  K,Cr,0,     3Ke,    3SO.  <  K.SO.  +  Cr,.tSO.      "MO 
•JKeO  lake  from  the  bichromate  only  O,  and  yield  3Fe,0, 
lion  ot  the  •iTVx.'cw  on  tho  ferrous  salt  can  also  be  representee!         :  is   v  !•. 
fiFcSO,  '   tll.SO,  .  Vl.     .IKe.   .JSO.  ♦  .^1,0 


thus, 


t.lFvObOsi 


'■\'  . 


Sr.C  . ' 


normal  soritioa. 

It   the  tornuil.i  ot 

'■•';   and   O,,  4P';    iiiolec\ilar 


In  order   to  .iM.ti.i.n  how  tnuiH  l>Ki>ion,..u     -  r'.-.)iiired  lo  make  a  litte  o\ 
.TU  ii.cument  similar  to  that    i-niploved   under   norma    pennaiiKaniile  will  snfl' e 

pofissiiui  buhroinal-  -         .  -       ,  ,  i,  ..  i  . 

iv>i  •'  ■■  •»  I'heiefore,  ;is  JIU  gr.im.s  bulriinate  >:ontain  IS  jjrams  ot  nuiil.th/e  ox\>;en.  ihe  wu-hl 
of  \v.  ,:oni.ile  nccess.irv  lo  vield  a  norm.d  solution'""  when  cortained  in  a  Ufr.-  o'  water  »*.|i  b. 
■Jilt  ■ 


4.S 
and  eac 


uniale   nccess.ir\ 

I.,     til  i;rams       A  de.iiornialsolulion,  oonsequently.  contains   I.' 
h  I   .-.  will  oxidi.se  .Oi)56  i^ram  of  iron  in  lombination  a^  a  lerrous 
aiularJ  sMution  may  be  tonveniunllv  lalvlled     '  j^  K,Cr,0 


'.'    1,[. Tills     K 

^■•:  O 

p-.-t 

I,tr 

s.in  lo  the  r 

■n  \c  : 

•nd 

tior 

'III.'.' 

i*   an 

F, 

44.     Oeff^rrni'iatron 
bichron^utii. 


af     ferrout     sulohntc    by     decinorma!  potassaim 


:u~  diilircm  1-  iliai  in  iiiratiims  with  buhiomaie 
ot  [Lii.iss.i  III  tf-rnc}-.-inide  is  madi*  by  li  ss..i..n>; 


I  ;  .   y.-iieral  ilircclions  ^ikh  in  35aii-  inLiunl  witti 
..  .;i.l  ...1.1  is  1,  ji.ireJ.      H.ir  ihis  puri'.'si-    I /'-.'^'i   s.iiiiiuMi  ,  ,         , 

,  (,■,•   .11  .l..:s  ,11  till-  salt   m  iv:i!.-i   .iiiil  .1  nimli.T  ^.f  .Imps  ut  iliis  ■>:••  '   s;..>iu'd     o.cr  f'u  surface  ol  .i  .lean 
■l:iin.  si.ii  .i'  a  i  ruiihle  11. 1  nr  an  mv-rleil  basin.      From  time  l..  time  4  drop  1  I  il  .■  r.-^ii- 
,i,>r  i.iii.heil   With   it.      As  lonK   ..-  any  blm    ei.l.nir   li  pri>dii>  id  the 


p-e.  f  o:'  .it. lie  ii.»rri-l;ii 

Ine   -   lutiori  is  re.i...>e.l  .in.l  tl,.-  imli.al.'r  ion.  heel   iv.th   ,t.      As  lonK   ..,  any 

cxiLiiiim  is  ,11.  iimplel.-  .tnil  the  .ul.ln.on  .'I  t^  . 'ironiaie  .«  .  .inipuei)  n'l  a  dr.,,,  of  ihe  v.lu'ion  n..  I.  .iicer 
ill  IliP  lerrieyani.le.       Ihe  reaelion  is  now   omplete,  ail  tho  ferr.uis  ,;dt   liavin){  Iweii 
Krom  the  ainouni  ot  ormin.il  subsian.e  Mken  for  analysis  and  the  numtier  ol  e.e.  ol 


sail. 


i.oises  any  I'lnii); 
.oni  Jrt.'d  mloteir 
—  t<,ihri"nj'e  used  the  >iii..nliiv  .if  lerivis  .ulph.ii.-  .it;  !  .•  .■  lU  ul  I'.-l 

in 

The  first  iVk  titrnlioiis  villi  blehrim.'.  v  II  .1  no,  i— ii , .  h.  ma.-.-ur.vp  owin,.;  to  ihc  remov.ii  ,'•  s,™. 
ol  the  sal'  .1  innic  the  "  spotting  '  proi  ,s«.  1  h.-  best  inelhi.d  01  prwedur.-  i.|  10  rather  .nershoot  llie  end- 
,.i.ii,l   to  b.Kii    iv.ih,  .,s».?rtftinine  in  this  w.iv  tin-  niiiuh.-i    of  1   .  .   that   mav  saiVly  b.-    .idded  at  o;k\-  an. I 


runn.  !({  tins  .im.ium  111  before  b«Kinnini;  to  take  ;iny  out  wv'li  the  >;.»• 
,idded  eautiou,sl>.  tcsiiiin  for  Ibe  end -p.'ini  altei  every  small  iddiii.Mi 


45.     OetGrn-ination   ot^   tho  strength  of    tho   laboratory  ferric   chloride 
nolutton  toy  sUirdard  tyichromato. 

.   !  •.  ::!-i  hiisrie  aeui  ih*  permaf!tt»='tate  nH''h(«l  IS  nnt  so  1  .11!  .  .01  .■  to 

.',  .siiiinti  'i.  .1'  ■  ii..li.'i  "'II'  st..ud.u.'  1,1.  Iirom.ite.     The  procedure  is  th.'  s.Tn" 
fe'rr.e  .hlori.l.-  has  Invn  redu.-ed  to  fern^us  c-hlnride  in  the  manner  desenbed 


44 


ce 


in 


4«.     Determination  of  ferroua  an 


d  ferrlo  mnlta  in  ct  mixture  by  standard 


bichromate.  ,  ^^    .   ,  ,.i  i.vj.iH-h!un.  *-ia  ."••""">»>'•"'''•>"''•■ '^^•*" 

11.       .      I .-    I. ->'l'-l     ',^'"',7,  i„,;:i...U-:     ..  (ne.,»r..-m"Mh.>n,t,  t'i«l,.r-l..-r 

h„  u«  J  I  ••  re.lmmK  ih.  Ie.ru  «»  1   •'"•"'  ,  ,„   ,h,.  ^. „„  »|.,.h  ..  «!••  '•'  -.^rle.e  «.ih 

..|.,    I  !    .  Sutl       .'l.vl,     >,nO.     h.„    tl, ^,   ,m.    ..I  Ihr   ,e.luclu-»  ...n.- 

;u;t.h..  v..m.le  .U  ■■>  3«.  ■xl.-  "tJ"  ■■■'•■'    •  ."''J,'»,ll  .«.  <  ». 

,l....n...,  v.lt.      IIHl'h.-ir-"'^"*'-'!"/'*"   '     ,    '      T  ,,..»   h,-   ^., .d    thus,    ^.l-       •-■I'.. 

w„h   .1.,-    .uhv..,|u.M.l  t,.rHl..n   »ilh   Iv,  hr..m..l.         11  ,,.,„,,,     i  •     n  2HkC1      ■>•  ^ 

a7.     Dc*ermmat/on  of  */.e  sfronoth  of  «  so/uf/on  of  pofass/um  b/c/iro- 
mute  toy  means  of  iron  wire. 


I 


j«,   >:*  .    1   »J. 


1  iii  ■  ftHWlis  ob«»in»d  iBkutaW  wMl  i 


^la      standard  iodine  solution  and  its  uses. 

4a.      Stanaara  lOU      ^  ,,x,J,-,n,.    i  nu.,.l>.r  .f  subst  ..w.-s  ^„:.n.1t....ve!y 

'  "':     '"  '■  "  '7.1  :\^     a^,a  ,  .:    ;n  k  J  l  \>  ,1,.    smHUc.t  .r.ue  o.  /-<-  H.Ui..e   .,..p  .rts  ., 

;E3SiS-t:;;.;:;,:,,::;:,:-:r,-:;:;-^;:;:;:;:-.:^.^v»^ 

.ippli  a'.u>ii<  in  :.n.ilytic:i'  «ork. 


4S.    Decinormal  iodine. 


.,       .       ,hr.l    n.t    ,.  c. i.'ul.-U  ,.r.a  ti.m,U-rri.'.l  to    >  lilri-  tl.(-,k       Water 
, .11  I.. in    I   I  -'"  ^■rum  i  .'nn   , 

SO.    Dvoinormal  aod:  m  thioaulphate.  ,  „  .,  *.ii 

\  „  ,,pro..,n^  llu.  ,c,,.' i^.v-o..  t'.s  sft  ..Kl  U-...  u-a,.... 


Ml..-    ;■!  ■. 
bt:  -.i-'tfi)  tr."'i  III 


yr.i'ii-    p-t 

N 


litre. 


>  iTuiniiai  .>iie   i  • 


Tin,..  ;,  ,„n.u.-.l  >oluth-n  ol   ilih>s,lph,.ie  .-..ntainH 

5/.    Detorminat/on  of  Iodine  by  titration  with  ,^  thioaulphate 

a  hi...-  ...U.U..  .nd  '''V''''^"V      rVr  :.ar,  o  •,.  a...-    ...  •.;,.•   v^n'ple    ,s  read.ly  .-.V  ..I...,  .1       Th.-  .,„VHr..- 

,1,,..  the  .u*-......  ,s  al  a,.  e..d.      Th"-  H^a,,.  .>  o    ^  .,H.ui..r.l    .xl.ne  soU.t.,.,.  .r.-m  .t  l.„r.-...-  ,uU- 

of  .h„  should   h.-  -lo,...   b!   -l.e    ''''J'-'''V';^; ',,;,,    ce.^r  star.'..  M.lut......      Tl.o  ap;.-"*"' ■•    pen.>a..en. 

a  ..olut.on  ot  th.OM.li'l.at.-  >  onta...i..»;  a  tr«  d..'ps  "I  cle.ir  >■:"''_«  '  ' 

bi..e  ...l.^ur  ,ndi.a.,i  M,.  pros.-,,.  .•  ..f .!  -  s„k.  Vs.  ex..-ss  o.  ,.«i,ne^ 


.kIuI.' 


r..v*f»«  rrs«.»..hcs.  h..«-.'..-'    P"H 


,  v.,  Th-    l.l.iC.. I.  ...r.  .!>•.!>•'■.•"■■  .-"-"■'">^''~"  ,       .     .        ,     . 


S2.     Octormination  by    illrcct    titrutton  \Mith  iUinanrcl  loUino. 

•  iliituio-,  lit   IimI'"'^' II '•ul;'      !  •.iphiir  dioxide,  ul    .if^enious   >.if.  .iiiJ     >l    :<ntiinoiiiau« 


ill 


>Xi<ll<<'  d  ^>\    lO'lii;' 


'  JtH4   11. •;   ci.JM.lllv.MI* 


'    .U 


'  II 


y-^l 


,    .    ileni   to   17  tfr.'iinx  of  hydrogen  X'llpliide.  lo  I'l  .'>  i;rams 
,:•  'i_,    lioxiili-,   and  '■•  ."i".'  i.'i'-'>in<  »ulp  ■        '         '  ^'1   a 

dcoiii'im.ii  ^.iImIi.'i.     I   io.lim-  i  •  i  lit-rclore  cl)\iiv  ilcnl   to  .ii"l"  ^ratii  MS,  i)()7',' 

ifi.iin  Slv.C,  and  .'•".tJ  fji  ii>i  SO,.  It  i*  Nometinics  .tdti>:ible  to  um"  >i>iliitLr:is  ,>■  r,  ^^  mu  ■  uii.ituui 
than  lii'iini'f mal  :  Iwunticlli  normal  jr  tillK-t'n  iiorniul  arc  often  empiojeU.  In  the  first  ol  the 
fx.iinp)r>.  that  hillow.  :i  littictti  normal  solution  aJm<'s  of  mure  acciirati:  drtirmination*.  bciP); 
inad^^       fKt   stinitn'   -.hmild  try   ♦,■  hcuim^   tiniilMr    witn  the      'nitption  of   icirmal  solutions  by 

wii'iin;  .>  .!    ivt.ai    ;    .   r.  of  ~--  lodini-  wiv.ild  he  equivalcn!  to  in  tho  abov«  reaction*. 

53.  Octerrriinntion  of  hydrogen  sulphide  in  aqueous  solution  by  9tan- 
dard  iodine, 

V\>fii  -.dl'ittoiis  ot  hvdrojjin  sulphido  au  \.iffitun'i'v  i/i/affhc  reaction  lii't«>-i-M  tlif  h^■d^o^,'^•lI 
^.iliihi.'c  .Old  .>>dine  t.ikes  pl.ue  .'ccordin^r  lo  ttu'  equation  ahoio.  hut  il  thi;  ■.olutions  >oni:iiii  nu>r*.- 
Ih.in  "t  per  .;ent.  f>v  mii;li/  the  ili.tiit»i'  nnn  not  take  pin  o  exactiv  as  rep'esetiljd  and  ihi'ietore  the 
method  1-,  uselfss.  A  suHi.  iciitly  we.ik  sohiiioii  ol  the  li\dioi;,-n  siilphidf  laii,  however,  he  re.idi'y 
piep.i'e  1  hi  fuakint;  up  a  definite  vol.mie  ot  tlif  lnoioiTeii  sulpli'd^^  water  ti'  .i  known  volume  wiih 
air-free  water.  Kven  .it  hest  the  method  of  md^Nis  is  n.'t  tier  li.  rn  .rrcr  .  n  loss  occurs  In  .  -.ape 
of  the  H^S  i;  's  Kilo  ili.-  air  and  by  o%ld  i'  .'i' 

\  k 

.111. ■.-.I  .1 
')lu 


A  in>.-  >■  ...  . 


■,1111.      ■'!     itll'    t.ll»ltr.ll.>l  V      >..il|lu.'T     .■!      .....It     -k;! 

I'.ii  .tilJ  ihe  4t  tn.t.ilU  t.i.lin?  ^.iliitt.'ii  nil* 
>.]  ..  ed  Ihe  miauliT)  ..t  hv.lr.ie.  ii  sult.hi.t.*  .. 
*ir  i:.*  m.-"t*.'d  IS  I.'  a.lil  1.1  a  kn.iwn  v.ili.rni 


iv.li. 


vluli.in  <j// .?/ "*."«■  And  t.i  dettriijin.*  thi 


.,     M*:i.i.<   I.-     ...    .hl.l..-.l    .-   *ll.    iitsl.lti'.l    ..  «    ...       ^l   .,  .  1. 

III.      Ki  villi  111.*  .im.Minl  ased  tieforp  ttl.'  permanent 

n  lit*  ..diiiUl...l. 

»i  'lu*  st.inil.ird  i.'dt'ip  .1  rae.isun'd  .juHiiiiiy  ..•'  the 


>  .i|  liiuiiK*  b%  tiir.iiion  with  thuisulphatt' 


...  ,,„,..        .  ...     ,..  ii...,i  ..     ,  ......  1....  , 

54.  Oetermination  of  arsenic  by  standard  iodine. 

the  etjualiiii.  ^iv(*il  111  SS  .»ti.  ws  hiiw  uiunie  in  llie    piv*.»n.e   ol    water   .-xidiw^    an.?nifnis   .ixi.le  Is' 

irsff*'.-  -•x.*i..i  '*'       i  .1  a  kn.isvri  amount  .^1  »  s.>iitrioii  .s|"ar«n«riiou^  oxide,  »»r  midiiiii)  ar.«*niie.  i*«  ad4i*d  en.M:(jh 

!  ,  ni  ■  '1  1.1    ne  it.-;,li!w    *li         i  .ixije    an.l    ensure    als.i    u    .*.inside.;.i'le    .-xeess    .a 

I       \  i.-w  ill, .[Is  «)t  sf,.<  :.    I    in.l  siandar.l  ;tHliti.-  run  in  unti!  a  |ieiinanenl   blm- 

Kr..fi    til.-  *.. slim    *;..■.!  .      .  *    irs.t.,.    *s     .i:,i\tl    ,i 

55.  Determination  ot  antimony  in  ' '  Tartar-ctnctic  "  by  standard  iodine. 

baiualu'i.  I.  .  S2  rfiHt-stsats  Ihe  reacluin  ihal  luk.'  pi.i.  es  tn*lwecn  ariini.»i.>  ,.<iiie  iaa.»  as  s.iiis.  rtn.J  a 
sxiultoil  .i|  uhImu  The  ^u.k^tltv  .»*  K  (Sbi>!  I  .  It«  O^  pr.  seal  in  -i  s.iliili.iii  i-.m  be  .letiTnim...!,  Mieri-tore,  b> 
tili.it  ."in  .Mill  -irtiidaiii  i.Ml.ne  in  III.*  presence  .a  in  exeess  ot  *a)dtuin  iii.-.irb.'iiat.-.  Wer«-  it  desired  t.i 
c.sI'm.Oe  aniiin.viv  oxute  il  w.-uM  N*  iirst  .l.sssiK.y!  in  l.irt.int  .leiJ  <ki\\i  pun-  .N'.tllL  v>    ..Id.-d  tief.fe  titr.ition. 


5<>,     Octerminntton   ot    sulphur    dioxide   in   acjueouz 
darU  iodine. 


solution  by  stan- 


'.(.Mil..:.  Ii/t  ili.s  ian  be  d.ine  pr.'eiselv   'n  th,*  s.inio  manner  as  h\dr..^  'n  sulphide 
n.ii-  111  .si  hf  .  ,.|  V  Jilute.      -V  nn.ire   .e.urav.*  n  .^tia^d  is  des.  ribe.l  luril  rr  ..n,  oO. 


.  ..«!  K  i.'d.i.nl  'O  \s..>..    1>\  iL.rtn*.  ..t  Sll., 


h.irli  *h.   hv.tn.iUt.'  aiiJ  pr.i.lu.fsi    in  the  subs«s|u.-i*l    nni* 
.  th.*>  w,j  Ja  irib-t  *ilh  Ui«  frri-  ;.sliia       Sh*  .#!s«i  n.a..  '  -  ' 


57.     Determination  of  tin. 


•  ] .i-vil    ^l.lt|l)< 


„l,-  it-.,.i  .11  „.|„l •li.n,>nlL     ■      I  >n»  l.|„  /»..  «i,.ni..  .11    .-.litir  t>wn|{ 

li«.:l        !    i.'. 

,1,.-  ,.,.-„ur,  ..I..,'  .■,t.|i...lrnt  ;...„,  .,l>.m  .f  T,  H  .«.-l..llu  IM,  .*  >;«.  .o  l..r  »,....  v., -  ,1  n,....  t..  .1  br  ,t.  ,,olv.-.| 
,„ln.lr...hl..ri>  ».i.t.  ...m.  K\...  .H  ,0.  ,  K..,  I,.'l..'- .a,i  1  .J.l.-.t  .„.i  -L.-n  s,.,|...n.  I..,  ...t^.., ,  ,  ,„.■,.  .-.O.-iorr 
ii.r,.lu-.  «!'''  •••  ■•'>!•'  I  '.'li'i'-    ""I  ^'■•"  h 

5a.     Determination     by   titrating    the    excess    of     Iodine   added    with 
ntnntlnrd  sodium  thioaulphate. 

-^,,,,,  (     ^1,     1  .    I  >      I        !■  '     ■  .i,".  a    .lpv'i..tr    I  .III  Ml-    iti."<     .11.111.*'    IS    dftfimiit.-i!    hv    ill  iin^.    A    Wn.tWfl 

HI..,.  ,«  III  ilii-'  ililulnl  -'In  '..•  '••  .'^i  i-i..->-.  '■!  -lAiJiLiril  i.>.lini!  ».mii.>u  ..iv  •!  I<.ii>»ii  ^,l.ll^ll■  ,..il 
..s.  i-i  ..rni.i<  ilii   .inu.uri'  .if   lO  lin-   mil  i.-r.l  up    "<  Ulr    rM.tuvi*    tiv    l,lr*li..n    w.lh  ^1  i.i.l.iril    iliiOMilpl,*!.    .• 

!,.,,.'>,  I  ..  at 

59.  Determination  ot    chlorine    In  ohiorine-water  by  Iodine  and    hio- 
aulphate. 

1         ,    kilLUM    V   ■l.itni-     ..I    J,.l.u   .h.ii'.ni-  «.ilr.     ,.    ..d  11.    .-..'..    ol    iH.l.l.s.i.m    .    ill. If.    III.-    »oluli.>i> 

tlinrmiitliv  mn.ll  .r.J  lii.-  lil-c-riUd  .odim-  drtrrm....-.l  ..v  ■'.'.  .  ii"l  ihiosulplMl.  F>..>  I.Vft  K'^.n-.  .'I 
,(,1.  rii..-   ilieriir  l-'7  Krim-  .'I  iodine  fr.im  thr  |n-i.>,Mi,ni  I  iJi  I.'  ;  Ir-in  (hi-,  thi-  .  I.l.rnir  .«n  '.-  .-*Uul»i|i.l 

60.  Determination    of    nulphur   dioxide   In   a    sulphite   by  Iodine    and 
thioeulphate. 

I       ,  k  ,.  I-  .    -..-I  im.-  .'I  II.     si,.|ili,ir  ».-iluln.ril<  »dd.-il  ad  .•«.  lis  ■-!  sl.-i..t.iitl  i.Miw      i!..iiif  knnwn  n.lum.- 
in.-  .-J.  i^>   ■■•   i-'-l.i.'-     -  I  It  iii-il  «ilh  lUr.  Ii  ..ml   ih.i<-iil|ib.Ur    ind  'lit-  -Ml.-rrn..-   N-rwrcii  Iti.-  ..mminl   m. 
liiuiiU  aiiJ  Ih.!  till-''  i*li>i-   i-M-d  "I  llif  r"M"  I'"'"  "f  i>"!in.-  lli.il  li.ii  laki-n  jmi'  m-  ih--  r.  ».  Ikmi. 
NaSO,        I     -    i^.'^        VHI    •    N.,,Si', 

l-.T    Krailis    ..t    ..M.n.r    u-    here   .-qniv.:.-,,'    '        1'    <r..M,.    SO,   (,.    M    .;.  ..i.s    N...S.-,     •<    ■■■'    l-'W    >•'•".- 
N.x.SO  7H<> 


6/.     Determination  of  copper  indirectly. 

Will  II     p.it.l-M.Hl,      .iia.ili-     •-,       -.M;.!      lO       I      sol    iM.-l,     .' 

l.«k---.  (lUi-i.', 


JCiiSO, 
I 

•  nCi  ■   .-. 
■  l.'ij 


iKl 


Cu,l 


.'ppi  •     -.  i'lph.iic    tl. 


t\.  IV    'i.l    I 
,.(    ii-,1':h-. 


I    iiipper  lor   l.M'    ;i.<iis.'    ..iiny.lim.-.  .    -ppi  '     .nlpl.  itc  i  .tre  .-lpl:^  .'cut  t«  1 '.;  •    p..il> 


riir   -m'l-    ->;.. - .1.-1I...1   ..m   ....-    rr,.ni-r;.l    i.  ..)        I  ■■  r,.M:r.-    'h:-      .-  n^   Mi-     i  _i.«^   .m  ■ -". 

c;»rl)on.4U-    i-  -iJded   ■.-   ll.i-  „-lilli...i   unll,   .»  t..in'    perni.l:i.-m   pr.-.  ,p,ille  lorn -n 1    i-  '^'n  _«'1'1«^ 

rarefiiUv  <i''  Hi.- .  i.pp.-.  pr«.   nil.ite  |Uii  .lissolv<->       Phel-re  i-..iiii.-  l^  iitral.-il  ",-h  s,.n-l.-i.d  i  lii..-.ulphit.- anil 

,...r,  i,    ,  .  !     1       i.iP'-    •■■     '■•"■• 

62.     Methods  baaed  on  precipitation. 

\:)  ■xpl.iiUHi^r  ilie  p'liK.pies  it  •.1.1,11)1 1  no  analysis  (3  .mu  4t  'l^c  nr,-i  .pit.iiion  ■'!  siUer 
.lili-iide  rn  :tie  iiiU-iaciion  ol  solutions  ot  sciiimi.  iliu-iu'...  and  siivti  nui.il.-  '.v-is  ii-td  as  an 
i,iiis'.a|.  IP  ^;.ir-dard  solutuf..*  rf  the  latttr  sail  .an  ther.-!of  tn-  ftnpl.nod  lo  .U-ii-nninc  th.- 
aim-iMit  ..'t  halogen  .n  in-,  s(,l„ble  hlci.de.  provided  in  a,  ...•;it.-  «'iv-it  dot.-rmirinc  the  ■  end- 
pi.nnl  '    is  kn  IV  r;         I  hr  le.irtion. 

.'Jafl    *    A«Ni-\         AkCI    •    Na\l\ 

it  .3S.i  1'"  ■  11  •  »!• 


,„d,.:..-es  ihat  HO  f;rrin'.s  s.lve:  nitraio  oo  equnalent  t-i  .!'•  .'■  ^,"  mis  hloiint,  -•  '■'  ^I'M^"  ■•i'n.m.in 
sa.t  ind  so  on  tor  an-,  .nhvi  i.lil.-.idc  that  p..rmit,  ol  tins  method  beinj,'  used  'I  h..-  .:..nnpleii,<n  or 
c-mi-pouu  ..I  the  reaction  .an  be  s,-.;n  h>  •it.'itatinK  the  precipit  iled  s,Uor  ,:liiorid.:  until  it  ■  o.iK'ulatcs. 
and  conseqiiL-oilv  solllcs,  .and  incn  ascertainiiij;  whether  or  r.-t  an  aJditi.in.d  drop  of  either  reai,'C|i' 
Wilt  yieUI  ,!  milkiiussor  opak-sien.e  Hut  this  method  requir<.s  -pi-i;ial  preci-.tions-  .-ne  nii;;hl 
.Im.i'si  ..IV  „ne  ...1  anpar;itus  :aul  in  m-utr,tl  solutions  .il'  ihl. -rides  it  is  .  asiei  to  t.ike  :i.l,  antaf^e  ol 
'he  la.ltliat  wli-.-n  -lU'cr  niiriie  is  added  to  a  inixturj  o-il.iinin<  a  clil,  ru'e  and  a  sm-iil  ipiaiilils  o!  a 
.-hrorn.ite,  al!  th,'  chl.'nne  -.vill  b,  pr,i  Utaled  as  KgC\  t>e>--r  ih,'  rhn.ma.'e  cf  ii.'m  '-  i  Ag.CrO.)  /■■■-"" 
Chromato  ot  silver   has  a  chocolate-red  colour   and   iiOt.L.;  (!ie  hrsl  tiace   of  an  excess  ol   s,K  -,  salt, 


=:   -:--aS^^-:J$±^^4Qj(i^mi^i9!i^^^ 


'j^l^K^lt^^^J^^^^fP^^f^^^:^!!^ 


.ibovt;  (h.il  ul..,ii  1.  l!c^l.•^!..lr>  li,  ^ouviTt  all  tir-  ,liloii:n;  Ui  ihf  soiutioa  mtc  wuiic  siUti  hioml.-. 
.il!  hi  r.-iidtfrv.J  app;:ieiir  b\  tht  .ippr.irani.cot  the  permaiK'iit  pink  or  or.mj^e  tint  that  silver  chrom:,ic 
imp.iits  to  Ihc  ->>'!  ilKM  i!.d  M.>pv!ii1i-J  ^ilviT  (.hunivle.  Silvir  i-lirdni.itc  only  srrvi  s  as  ;lii  :njii  ,it<ir 
1.1  nrutrai  soiutions,  ir  ■■j  .u^d  prev<Mlini;  lts(oi'n-..i  u  n.  As  chlorides  in  p.'tahle  waters  .it  i-^tiriiaU'd 
;n  ih',  'v.iv  ■-.>!. 111.  11'-  .1   ^i!l'''l!.  11,11  iim!  ami  cvi'ii  li.ii. Jrcdl!.  iionn.ii  -il'.vr  ii  i.-,ilc    irc  ot't,.ii  jinpi.Mrd. 

63.     Determination  of  chlorino  in  a  dilute  solution  of  common  salt. 

1  l"\v   .Irfiis  .if  i'"/"ii' pt'ti.ssmrr.     'initiial**  i  K,   1  ril,-   ir     .i  Ideil  lo  .i  klunvn  \.'!aine    >l   tht'S.ilt  si'!iiti*tii. 

.V 
'tie  wtiO'e  >uitA)ll>   J'lilteti  Wiftl  ilislilleii  w.ttcr  and  n.  ^l.-iml.4rl  -.»Mit;.m  of  silv*T  ni'ratt*      sav  T^       nin  .n.  itir 

toillents  vi  l}'e  \i'^M'\  twiiig  sl:rr*»it  it  -.h  ikt-n  t.i  fiis-irr  ttli'n.u>jh  m:x.iig.      .-Vs  siion  .is  .-i  peiriiaii»*nl   reddish 
.:«iloijr  iipp>'!*rs  .tnd   (tin.t!n^  m   'In    lurtud   lu(uid  rtili-r  ;iioper  aj,'il.ition.  ih.-  pfociptalion  ut  the  t  liiorine  H^ 


A 


TT-^K^'".  '^  .-..u  ■.alrni   lo     iKuri  yi  u. 


.    .M,.! 


.ir:l.i.i(if  ,W 


■  iiitMnMr  iin 


Mlver  ctitoridi-  l^  moipli'i.-.      As  r;n  h  .   I 
common  salt  prwiMsnt  »<•  ri-aUdy  ,i»-v-LTi.trr.rd- 

In  a  similar  manner  the  student  !.h.iuld  Je 
thl.iride  .iiid  lit  thi;  call  i'lni  ihl.iride       (C.i,    I'l 

64.     Indirect  estimations  by  means  of  standard  silver  nitrate. 

.\>  liie  ,i:npij'.i-.in  o!  tti-"  n  actum  nit'>i-iT.  sjlvci  ii"r.ilu  a^d  a  s.n.'hir-  ,  hlorid.  is  ic.iii'lj 
observed  taroiii;h  the  vise  of  tlie  ehrt  mate  indicator  it  is  ev'J(.nl  that  ail  cornpo'inds  i.apab  v'  ol  beinfj 
converted  into  iieiilnl  .hlotldi-s  \-\  ia,i|\",i'..  ;>  to  u.i.  ■.  -■■  '\ith  li> Jroihioric  .u,id  can  be  accvrately 
deteriiiiicd  .n  this  u.iv  fiij  alkalies,  alkaline'earths  .md  many  other  bases  can  thus  be 
estmi.ncd.  as  aisi  ch/orates  itid  n/trates.  !  !•'  ,l.l..riiK  .ir^S  is  di-tt-rnired  .r:^^  the  result 
.•all  ii'.iicil  to  the  p:.rn.  ;i!ar  ,:il-  umlr  ■.xanii  I'.oii  C/j/OroteS  .'e  coiiverlfi!  in  ■  chl.  ridt  s  In 
iffnition  tnd  the  ciiioripo  then  d.--leiiivut-i!  Nitrates  ■e  ■.•lapor.ilcd  ."t  th.  w.n.r.hith  -I'lh 
tnn-entraled  hydrochloric  .icid  once  or  tw.co  li!!  tie  iii'r:..  a^id  is  <ili  expe.ici.  lualsd  in  ..ii  air-ii.iiii 


■'"  I       Ii  di- 


ll !:•>  it     !  uit'.    iia    daril  s  ,\  t 


as.     Determination  of  sodium  and  potassium  chlorides  whts  ■'  i^ixed. 

I"'..'  i,'!m!  .\c  1,1  t  ot  '.u<'  trii.M'd  ^hloi  uii.  ■  of  p  >i:issu;in  .ind  sclnm  is  obt.iincu  (  v  ei^hnif;, 
.inii  the  ihiorin<-  o^inn.itfJ  hi  standard  -'Ker  niliaie.  It  -S  eprcs.nt  tlic  \v.':,-h'  ui  t,'tanis  of  tht 
sodium  ihloridi  and  potassium  chloride  mixed,  and  ''the  Ae't^lo  in  >;i.ot,s  A  the  total  ■  hlorine 
found,  iheti  .V,  the  uiiinl'fr  of  i^ranis  ot  sod-  ini  chloride  in  the  iru -ed  diloridrs,  is  toiind  'roin  the 
formula. 

The  amoiiiil  iil  pulassiuin  chlo'idc    mil  *^e  I  S      \i  s/ranis 


1  ■  J    rt,|»  fmmi.la   V  .>htAinf-d  .1^  'clIo** 
I  ,t  X  rppri-si-nl  tili:  ivu»,l,t-'  ,■!  Kntns  >,siun    .hi. 
l.fl  S  ii*twc»«i,l  tt','  sun    a  'h«'  m.f«i<hloride*. 
I..  1  f  r»-nr..«*,ii  ihf  t.,lal  .  hi. 'r'H.-  lounj 
I.rt  CI.  N.*C  t    Kit.  rmri-wn'    'jw  ri^at-tiflie  wc.»rbl«.  (,t  .  hl.inm-.    .^hJi.i, 

ThcT    .i«  t  Natl  risiuiT."-  for  .U  f.irn.atuin  !  tl- 

\  ,  I  >..„   ..-..l.i.T,    .ii!.,r,  t,  ii-ijutrr  -r [■  ■   X  t;r;tm*  vhkwinf 

II 


l-.l.iriile!, 

Li.n  I'hiorulc.  and  i»,liis' 


chlivnde  rr»p»rti«  eli     .iaoi«i»    .li  I.S    .in  S. 


(t:,:     ^.) 


Kl  ' 


S.  CI  1       KCI 


,1       ■ 1  t 


r  lyniKilft  up  - 
Kc  •      


V       S  ,1  i        '         1 

(r     ^   ■')  (sTiH'Tu) 

(umnK  X*  46.  ^  Oft    «mi  :«  Jl  «>  tde  »Um...  wei|^ht 

\-  .(  1 


>.->tivdy>.  KC\ 


^■!m^m^:v^(f^^^^^^ 


mfm^^^^''^^r,^^^m^^'i^f^^  g'  ^^:^^ 


•.'.1 


66.     Determination  of  the  "  available  chlorine  '  in  bleaching-pawaor. 

Hle;iJiint'-r"*J-''  '"  »  roinpouiul  ul  w;Kor'..i.n  ...>npo^.t,,  w  ..Mi'a.ai'.f,-  the  ihl-rul,,  lui.o- 
,  hlonte  -ind  pr>'li.it''.v  t^.-  l.vilr.itc  of  cilriiim,  s  retimes  t\cn  tiu-  chlorate  :  it  cmpo.sc.t  o!  thr  hrsl 
l^^.,  :ts  rompos.l.oM  upmU  bo  Cat  I,  Ca'.'CIO  ;  >:i..r.-  elien  h.iiff  Ms  l>rT,.,la  »  lake.,,  namciv  I  .i|H  V, 
,hc  ■■.hioro-bvpochlorile"  ..f  calcium  Wer^-  I  leaching  pond.',  onti-ly  taOU,  ll^eii  all  the 
Jlorii.e  woilj  he  "  availi.hl.-  '  for  bleachmn  or  iNidi-ini,'  purposes'  ■;  b'.t  ^o  many  ohai.jjes  take 
plu-ti'i  lis  loinposiii.,!!  thai  in  place  ofhav  intr  •''■'  of  If*  v,  -it'lit  of  ihlonne  availahle.  as  the  lormulit 
CiOC!    w,-uia   uidicatc,  It  scMom  has  more  than   V<  '  and  s.  ii.etaiies  as  httle  as  '.'(l  In  \al,..nB 

bleachin.'   puudor   the  ohjecl   .s   t'   asceriaiu   how   much   chlorine  ,„fM,- of  luxrahnt;  cxygvn  from 
'.tater  th"e   sample  contains.      This    is   done   i.i   seveial   ways,  one    o!    ih.-m   Kiut:   to   dottrmine   .ts 
oxidising  rower  on  a  solution  of  arscnlous  oxide,  a  reaiuou  expressed  Iv.   ihe  eoi.non. 
\s,0,    +     --'CiiOCl,     -     As  O      -     JCat  I 
; ►         aw-t  m-a  •  s>»i 

I9S  (.'rams  of  arsenious  oxide  are  equivaleut  t.'   !   ■  .(.>   »  ^•Iarlls  ol   chlonnr,  and  consequently 


J\v 


l!i."< 


!(".  irranis  of  oxvt,-cn       Th-Tefore     -  -  ^jr.-.ms   arsenious    .>xidc   are    equivalen-   to   n.i  a  t;rams 

f  this  mus!  cotaaiu   —      (.-rams,  ami  each 


ihiorine  and  t.    -  i^rair'.s  o\>>.'t  i        \  di.wnoinia:  solutioi 

i.c-   »il!  h.-  equiialeni  to  .Oo:i,i  i-ain  Ci.      The  amount  ot    .hloriiie  found  as  il  ■  r.-siill  .^<i  I.tratiU);  a 

samp'e  ■.^\  b|.;achiufr-po\vder  uith  arsenious  oxide  is  kiuuvn  as  the  '•  availal-'le  >  hlontic. 

Ihe   ir.dica'rr  used  to  diiermme  the   .iid-point  of  the   reaction  is   corrmonly  called  "starch- 
hi.l  IS  mor'.'  properly  ■•  stanh-iodi.. -paper."  for  it  .oosists  of  strips  of  nibulous  paper  that 
dipi'ed   i:-.  a  ni'xtur."  ol    st.-irch  iolutiou  and  potassium  loo.uie 


about  cne  pari  of  starch 
\nv  suhst.inte  car  .ble  ot 
:rn  blue  and  the   oresence 


ptper 

ii.ne 

u.tl  of  ilie   iodide  to  a   hundred    parts  of   %v:ittr      and   allowed   to   -h 

hberntint:    lndiue  fr(>m  potassium  iodide  ^^  ill   cause  this   starch-pare'    I 

of  .any  iiuacteii--  n  b!e,ich;ni;-powder   lu  the   si.jution  bein*;  exanriied  will   at  .Mice    be  observed  it    a 

drop  of  It  is  broucnt  :'i  contact  v.-':h  the  lest  papev       7!ie  titrafoii  is  done    is  follows 

97.  \  known  volume  of  ih.'  bleAcLinK-puwar.-  sO.uikmo'"  is  p  laird  ii.  ..  il.isk,  a.i'j'.,l  sciiiewhal  with  w.artr 
und  the  standard  solut-m  of  irseni.  ("i  r.in  tte.o  i'  from  >.  fiuretu-.  f  r.'Ti  lime  lo  mm;  a  drop  c;  the  solul,  m 
is  remo>.-0  oil  'he  ,-n  1  o!  ;x  j;.,.ss  sti'rilip  rod  ,in.i  Imi.iRtit  tt,.  .  ■Tit...  I  w.lh  i  strip  ot  til"  star .  h-p,i|  .T  \s 
sooti  as  no  .■.'i..,it  .rion  I-  pr-od-  ced  en  the  pape'  ihf  n-.i.  ton 
is  MOted  Two  more  detrrtnmaliotis  shonij  ''t  done  in  a  siirv 
Ireiiueiil  removal  ol  dt.ips  In  the  process  .f  •■  spottinj;  th. 
sii^litl),  the  l.'ttl  voluri.c  of  solution  suhjecod  to  th 


of  arsi'-nc  sol  ition  r-.ouire,!  I'e  amonn  ot  "  iv«iUI>!e  ehlc'ine     ptr  lOr.-  of  't^e 
cakuUte.l. 


rr.olele  .nnd  the  volume  ot  ar -.tfiur  soh.ii.m 
r  manner  to  en-iire  .\n  acC'jr.ite  los.  t,  tor  the 
Stan  h  p.ituM-  Will  of  netessit\  Ics-on.  th.-.^fi 
f  ttie  arsenic   s.>luti.to.' '* '      Kr.  in  the  ijuaiility 


.1.  hine-po 


6a.     Determination  of  "  available  chlorine  "  by  iodine  and  thiosulphate. 

\\  Indroihlonc  a.id  be  auded  ;  '  .i  sol  U'.i.  c'  blear  •unir  powder  lo'itiir'uni;  i^  nif  p,,t  is^nifi 
wJiJr.  the  chlorine  liberated  by  the  actn-u  ol  the  ...id  on  the  bieachir.t;  compound  wtU  lu  turn 
liberate  an  equnalcnt  amount  of  iodine  from  the  pota.ssium  iodide.  This  quantity  is  nadily 
vietermined  hv  titration  with  sodium  thiosulphale  and  starch.  5f-  1-T  >;rams  o(  iodine  ''eim; 
equivalent  to  ."v)..''  i,'rams  of  ch'oriiie,  the  "  a\a!!abie  chloruic      in  the  -.ample  is  tas'ly  found 

Like  .'11  ....  or  anv   ..ihr-r  Unown  volume,  of  ih,-  solution  ol   hlc^cinng-poiMler  ui.il.-  '-l,  .>dd  an  excess 

ol  |...t.,ssi.nn  i.'dide  soi.it,..n  .u-  I  eno.,t;h  tllUiie  hydrorhl..ri(   a.nl  to  render  the 


litrtte  tht 

ihUuine. 


lihei-    ti-d    l.idiuf  Willi   st.r.  h     ,nil   r.'liosulpn.ilf    an  1  lr,-in   Ihn   ., ileal. 


iq.iid  decidedly  a.  id      Then 
Of    th-'   ainoirnl    ot     *v.ii!.ibl»- 


I- 


wat.-r.  'ti.-  .'Sldrtir.ii    pO'ttet   ••(    c-hJDnni?    h«ni[   Jt-priu^rat  v-n   till    prri-ri. 
if .  hi.iniir  ,«.*il«h!c  hf   -  t-liU-nnilmg     ptirp.-**-* 


1 '•  I  )  That    i».  tor  lihrratinK  M.vs.-nr   .-x.^rr 
I!,  tll,c'    -/HVi^O.   Thn.  ".-uMul— twlheair 

I»>1  H:.-..,hin.  p..,  a.-'.  a<  «'ll  1-c  i.JiJ.h  -i-i-n  tr. ..n  "hil  h.».  h,s-i  miJ  ri-i,-:.r.U!iK  lis  .s-.-IS'nn.'.l  .-  ■>  < 
,oljIK...  ,.l  ,1  o  N-1  i.r,-i.»ri-a  l.¥  tr.l.irjtu.ij  ..  weiKf-"!  -i.  rpU  »ilh  .ii.-.  in  .,  m.  '...r.  a. .  "-.nt;  a  ■<•  >ft-lf  y.J  p 
H».k  Til.,  i-r.vrss  1.  r.-tx-alnl  .-mr  .-r  i«T.x-  auj  thr  «ho,.-  ot  th.  p..«  J.-r.  wh.-trn  r  .ii  ».il..no.,  ..t  i.ol.  hr..i.I>  »  ... 
lip  v.lh,  mark.  B.-ior,- the  »itlij.-a.>  il  Jl  i  simp'.- ti-r  ai  alv<i>  ih.- Ha»l.  j-.a  ,uHcnl»  n.i^t  1.  -.h-k-i.  I  !■•.-  . 
riillv    .1.  tpnoiates  rap'J'.. 

■     I  Tupiipar.- a  .l«Mnorni.ll  ~-li.'-.-..  .-I  ars.n.o.i..i««l«-    — .    •  r.    IHSKr»m».-I  rh.-  i-.--   r.-<,a.l.7T„,l  .  >■.! 
■b»vi'.  ijOt...  trf  JiRtillf.1  water   attj  ftA-u'  ill  Krams  ,.t  purv  Mwiium  i-arbonale.      Alter   heat  ng  .-.i  ^  >  at.-r-.-arh  „ 
Ji«»..Uv**     tfu-  Ha.%W  ia  then  ..s.I.sl  t.i  r,H...,  t,-,r.i«!r:.t..rr  anJ  the  -untcr^ta  .nad*  up  to  a  l»lr» 
-  .  1  S.f-  '  ,..  ,.;,i,>yraph  .if  ^^ 


....    plwMl 
ill  -liak.uar. 


6P.     Determination  of  nitrogen. 


■I    i.ijml,    MDipl.-    ,  nii    at    thv    ■.ami'    tini>     acunr  ite    riiflhoJ  tur   Jeti-'inining 
pu'i'iiseil  liy  KiclJ.;;il    111."    .\ii.ih   bears   his   nanit:        tUitr  cheiiiists  (noUiblv 


i.il   i.^di   1-    ih  1*    tir-t 

G'jii-iin^.  \Vii;,irll.  .liui  |  Jll>.i<u'i)  Have  impri-'.i'ii  on  the  oriijinal  ;neth.Hl  ino  in.il^'  it  .ipplidble  l> 
\hr  di  •■.•r.iuiiation  of  iiitfiii^i.ii  in  imiuint'rablv  nifjaiui  and  iiuM;,'aiiK  cumpji.nJ*.  V.  ual,  i,'iain, 
Icrtilisers,  riitrales,  t..'ri;i-  airl  fc.Tu  yaimlo,  n.'Ki-^oMipoutiJs,  a/ii-fompound^,  ir.dt^o,  nitiiics, 
iircJ,  and  bouii-s  ol  .Mm.>.'-I  Li'iiy  i  lass  will,  wlu'n  Miitahiy  treati.-d  rn-  Ibis  hu'UhkI,  v  .eld  up  their 
iiitrofjcii  111  ihi'  itirm  i>f  anim.'  iia.  whiili  is  thtii  d.'t  TrMitifd  m'Iuti'JI -'ii  i'l\  i'u-aiUv  spe.iUii.s;,  the 
process  i>iiisi>ts  lU  hiMUnjr  t'le  subst'i.-u  wth  lOi..  .  utrated  sulphiiru  a.  ..I  whici'  ab.^'.raits  Uk- 
elements  ot  wati-r,  .i\;dise>  ilieca.boM  .ui.l  is  iiscil  rL-'ii^ed  tc  sulphur  oii'XkIi  1  !i;s  aits  as  a 
iediKit;jJ  (l:"!  t  I'l,  '^e  uif-oj^eiuiis  'ImIIi.'i  ,  Mt-'din.;,  u  j'b  llit  iiilphnriL-  acid  prLSCnt.  .itiimoiiiuin 
sulphate  I  he  aiiinn'tin  is  t'lcn  libeiaieil  tiom  the  sail  ^■v  !vilm>j  with  .  ausli',  alkali.  Ji-.':iliiiff  il 
off  into  an  i  x  :ess  of  (a  kiunvii  \,)li.ii.c  of)  slai  dard  luid,  and  iletenraniii^'  the  anoiiat  .'I  a.  ;.J  whicl) 
it  neutralises  bv  titration  \«ilh  stiiid.irl  alkali  iroin  this  ttie  amount  ut  nitr.if^n)  is  found.  The 
hijjher  the  temperature  at  whi^h  the  sulphura.  aeid  acts  the  easier  will  'he  oxida'u  u  tai<e  plaie  aiul 
the  proces-,  thereiiy  be  shortenetl  It  is  isu.il,  thereKu- ,  'v>  add  pnwdered  ptitass,ani  siilpnate  t.' 
the  siil[>hurie  aeiJ  alu-r  the  lait.  ■•  has  ,,.  id  on  the  mati-rial  foi  seme  time  and  all  (rotbiii^-  is  ovei, 
'hus  obtaniiii;,'  a  siron^'ly  aeid  sohituni  ii;  potassium  Indt'i^'en  sulphate  uiiose  boiling,'  point  is  iiiiKh 
above  that  of  the  sulphurie  acid  itself.  I  he  add'tton  ot  n  globule  ut  meriii.'v  or  a  little  precipitated 
mercune  oMdu  |s  fcommended  bv  some,  to  rendf  r  tiie  process  ,>ti'l  m<  re  rapid,  but,  it  tl  is  is  used, 
a  subsequent  addition  of  sodium  or  pot  issuim  sulphide  is  uei  ess.uv,  prior  ti  distillation,  to  Jeci  m- 
pose  anv  mercuramironiuiii  compounds  that  niiy  be  toimed  Wh-n  natural  u :,'aii!>  pr.idj.ts  .lie 
beiiiff  ai.alvscd  .in  excess  of  sulphuric  acid  should  be  •rtiploved 

The  eilect  of  the  si.lphuric  acid  IS.  as  is  explained  above,  to  i-reak  ip  il.c  bod;,  oinpleiel;. . 
Ill  siinie  eases  veiy  readily  and  in  others  .ifter  loni;  continued  boiling  ,   bj»    trie   complete   conversion 

■f  the  niiiof^eii  present  as  .'rates  t"  nitric  "  nu  ot;en)  mt'  ammonia  "organic'  nitiogen)  is  not 
ctfeiled  bv  the  action  af  bo.uo^  sulpliuri>   .icul  aloi.e       Four  ,  ases  therc'ore  prese:  t  themselves 

la)  I'nf  d,  tirmir.iitivn  .'  /'"'u.'  ':<"■  aen  -vh'ti  :htTf  ii'r  n,,  'ti'i-a'ri  prrsfti  The  s.il)stance  is 
trtated  as  desi  abed  in  the  se>)u<l  x,70i 

ib\  The  MUrmiitiition  <.1  U'lat  nittgi'r.  "fhen  Ihrr,  ,irt  >  :lrut,  ^  f'-e  fnt  \  sli;.;ht  ii  odilic.ilio' 
o(  the  first  Mititliod  serves  to  er sure  the  total  nit  o^,'en  pi  s.il  in  the  substame  lieint;  obtained  m 
thy  torni  .'f  .imtnoiiiu.  Salicvhc  acid  --'r  phenol  is  added  !i:  the  sulphuiic  ,icid  used  iVt  oxijatior?. 
prefcrahlv  the  former,  in  the  pro(iortion  of  aiunit  I'l  tjrain^  to  a  litre  ot  .Mice'i'i  .ted  sulphur:,  aci.i. 
ol  .vhith  tnixlure  .11)  c.c.  is  a  suitable  .in'onnt  to  cniplov  vvith  about  1  i;;.»ni  o(  ti'i.  ■  'H  Oj.;e'iO'.s 
substanie  I  he  pioeess  of  reducing  tile  nniates  is  laciiitated  bv  tiie  addition  ol  U  or  .>  ^'ralns  o: 
/inc  dust  ..nd  a  I'rop  of  mercury.  Sodii  .n  ihiosulphat"  has  a  ^inilar  etiect.  The  actio'i  if  th" 
salicvlic  acid  is  to  yield  vvitli  th  •  nitric  acid  of  the  nitrite  ,i  nitn  compound,  this  beiiii;  reduie.l  I,. 
.in  aniido  compound  whi.-n  in  'he  sjbse^ue'it  t'-uatmenl  mt'i  austic  alkali  gives  up  it-  ii,tr.>L;en  in 
the  form  of  anum  iii.i 

(r)  Oelirnunal,  '•  '  > .  anu  nitr  <t';.  in^  hi.iiiit,  t'uit  pnse'i!  iii  unitn.mic:.  in  .'Ac  fn  i  rce 
ot' "  nitfii-"  ri:lr  i^fti.  To  drleimiue  (lie  foimtr  only,  it  is  neci-ssaiy  flMi  all  nit. a  lutio^en  should 
be  removed  Iroiii  the  '.ohilion.  I'his  can  be  done  by  htatinf;  the  wei>.:hed  substaiKC  conl.i.niiit; 
niti.ites   with   I'orrous  sulphate   and   concentrated   Indroihloric   aci.l     thus   ex|'ellini.'  .ill   nitru    a. id. 

The  residue  is  heated  «rd  the  niliOf;cn  determined  as  in  70  \nolher  method  ot  >;etii:ii:  nd  of  the 
nitrates  is  to  add  to  the  sample  concentrated  su'phjric  acid  coiilauiiii^  formic  acid  in  the  proportion 
of  10  c.c  of  the  iattet  (of  s.ij.  I  -I')  t(  5  c.c  of  the  tormei  The  'orinic  acid  is  oxulised  by  the 
liberated  iiitriv  acid,  first  to  oxalic  acd  .ukI  Imah^  to  carbon  dioxide  .ind  ailei,  the  ii.lric  .icid 
beiomun;    i.itric    oxide    which    is    duveu    ofl    on    he.itint'         1  be    nitioi,'en    can    th   u    he    determined 
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! h  '■  *  rTii-iiitl-  '1  'tf  i/'tffr'nt'j  In  fkt'i'  orrintaniil'  .It  rot*if^i  uttii\,  v*It'i  illh  £^i' 
>•/.,'.  s,ctiloSiiij;'<  method  shouM  be  ■  i;p'oyed  fo  'his  I  \'t  jet.iil 
MXfh  alitnm.   i'l/.  !,  5  39,  *■ 
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-iru. Ir 


■u  .    ^ee 


^>i  r('»ii«< 

70.     Dcterminntion  of  nitrogen  in  ttie  absence  of  nitrates, 

.•    ■,     ■..1.:     L      .1  1,    il  J       ,"   .ll!  ,     .•!     IL,       s..i.-'lUl  '"         ■.!.'       ,      .     >.rH.I    .1      i     ..,■  <■.!     ;  •■   I.  -••I  .1|.,..|      H.isk     ,'•     IMUI 

i    (,;•  jTlass  ispfeial  Hasks  with  neck^  tii>m  six  l-j  ten  inches  u'tic'  .ire  niadi-  l.-r  il.is  pur^u'set  ei  about  .'t<-M>c.c. 
.-.tpactU'  r^*'  rtnd  4tld  a  dr,ip  n|  met  cur;.  ,  i*r  atxiut  ..'i  ifram  ot  precipl'  •'(  it  men  uric  oxide       Jll  vtr  11*1  re-  t»f 

. -tiifv  ...*■  th.  ...r-ij^.,,^   ti.-..v,   '^  ^mm   {.^  .V  (fTar.»R  ...jv  hi  airj.     .\te-...;t    .^-r«j,..  .     . 

.«.>r\  Ihr  ^ubWMufitt  iraakfuLntr  itf  Ihr  bulled  U>  4  kl'fctiUinn-ltA^ll. 
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r  t  s  of  the  fluk  rotated  to  ensure 
I  iiiy  r;ii!fin<  the  temper<itur*  till  the 


rori.  rnlii'.ed  -.ijipl  liiii  .1.  Ill  llrcT  iV.'tn  ciitroKen    i''l  -■.  poured  in,  the  .    ■ 

Ihor.iuirh  ri.mn^.  Au.l  luMl.J  in  'te  funie  cupl-oarj,  gently  at  fir>l.  ^j.-.i.: 

lull  iJ  hiMi:.  bn^i^'.v.     AlUr  In  or  15  in.nules   b.'.linj;  ihi-  flame  is  rrmmeil,  atxjul  H)  jtr.ims  ui  ary  (•owiierra 

pol  isviun  or  s.iilii.ni  sulph..!e  a.l.led  ar.  I  'he  heat.ng  continued  till  th.-  contcnn  of  ihe  flask  are  rle..r  and 

prai  IK  illv  col.nirli--.v      Tile  flask  jhould  b.-  inclined  on  .  ne  side  and  a  loose!)  htlii.s  stopper  h«vin»;  •  long 

end  proi.-^n.it  I  .v.^.rds,  or  a  small  filter-tuimel,  inserted  in  in  neck  to  ol>vMte  af.y  loss  ll  rou(;h  spirtin({ 

Wh.-t.  the  r.ai  'loTi  is  loniplete  allow  the  fiask  and  oonlenls  to  lOo!.  rauliously  dilute  (he  soUition  with 
vh.  u'  2M-  i-i.  .'1  disliUrd  water  (,tn.iiiona-fre--|  md  drop  in  .-ne  or  t»t,  pieci-s  of  granuUled  riiic  or  of 
bioiien  p.miiie  to  pr.-vpnt  "  buinpir.g.  Al  on.  e  atlriih  the  flask  ty  means  of  a  two-holed  rubb.'r  stoi>rer  to 
a  ..ondeiisint;  apparatus  such  as  ihat  shewn  in  the  fi({ijre.  Thr^ui{h  li.e  tapt.irinri  in  the  ».>cond  hole  i> 
introdui  ed  onoiijih  of  a  (atuialed  solution  of  sodium  or  potassium  hidroxide  llree  irom  pitro^ren  |  lo  render  t lo- 
st rjnij!  ,■  a.  id  oKXture  .>lliahne,  following  it  with  sulh.  lent  polasMjal  su!pl.id«  so.u-ion  IconlainK  about  40 
i-rams  to  the  I. Ire)  to  pr.-.ipilale  ali  the  iirnury  or  meriuru  omje,  d  that  was  previously  added.  He.i-  and 
lii^til  .-If  the  animOTi.a  into  a  measured  quant. ly  o(  iJ<  inennal  sulphuric  aeid  l'*'  The  eicess  ol  standard 
add  is  then  ti' rated  as  dcscrioej  in  23  with  s'tandard  alkali  of  the  .same  sttent;ih  and  Ihe  percentage  o( 
iiilio^en  HI  the  s.vniple       !culated  Irom  the  amount  of  ammonia  found. 

The  tii,-ure  illustrate-  bow  ihf  dutilla'ijn  apparatus  mas  be  fitted  up.'"'  .\  b!ock-tin 
coiideiisinjj  tube  ,s  better  than  a  i,'la.ss  one,  as  the  latter  is  acted  upon  ts,  a  slight  extent  by  steam. 
yleiJiii^'  traces  of  alkali. 


I"">  .\ll  -eternu  rnusl  U- v.iri.(ull*  '^atr*!  by  biank  ciprr 
.^.1.11  tine*  ol  Milphiiri."  tt  ui  anJ  otlu-r  n  a.;etitii  thai  * 
I'llntm^  Ihi-  icsolt  .»!   the  Jclfi 


t  ciprrirn.iiui       Atsiiit  hilf  i»  grim   .it  pure  .  anf  sut^ar  »bi>ultl  I*  frcatfj  *  tli  th.  ^afrr 
o  he  used  ic  the  priKeMi   and   trie  ameuni  nt  atnmema  thu«  Uii.nii  'akir   eit..  aiseunt  in 
.  a.i  uiaLin^   ini-  icsoii   .'i    iiie  uciPi  iiiiii.*iuii. 

O  -t  Thr  lirst  l.'iO  (   I.  ol  llie  ili^'i'.lale  will  eonta.i.   nrailual'v  all  thr  arrimonia,  ti.tl  ihe  .ie«t  p..rti,in.  ne-. prlhnesa,  *li. lulj  hr  *^eivnj  u    a 
heaWer  iM-ilainiiiK  a  litlie  *aler  -in  J  a  <lrop  oi  (be  ind..  atei  to  tie  uaevi  in  thf  tttr  alter       H  there  t»   tnv  wgti  el  it  x  Isrtt.K  alkalin-.  wh.it    v  ...Ite^teit 

is-o  MiMt  'ah.  r..t. tries  nosaeis  .1  headntf  and    Jtmltllinj  apo*ra(in  (ur  peTfutnunif  several    nidugen  aetermtnal.on*    a(    td'    tiar*ie  Itmr- 
II;  ait-ttv-r*  .tf  thei.      an  he  (i-iind  if   -nt   deafer  a  .aiakiftie 


a 


:r^i 


Ilio  use  I'l  Ihw  tap-tunnel  Ui  the  ailniission  I'l  ihe  caustii.  alU:ili  is  not  "s>ent:;i!  ;  't  may  he 
adilud  tliii-ctly  t,)  the  •.olutii.n.  bin  ihi-ii  there  is  a  d.■^n^'er  of  some  :inmionia  being  Iom  bef.'re  the 
ll.isK  .Ml  be  attaihed  to  tlie  i'  iiidetiMnj;  lube 

•\s  alkali  i-.  apt  to  be  nioi.han.iily  cairied  over  with  the  distillate,  ihe  tube  should  rise 
s-onie  twelve  or  cij^hieeii  iiu  hes  helore  bein^  ben!  over.  Numerous  forms  of  "traps,"  also,  are 
made  use  of  for  this  purpose.  Ihe  adapter  deli.ering  the  ammonia  and  water  into  the  standard 
aiiJ  sl.ouM  bo  made  pear-shaped  (an  iin  erted  funnel  works  well,  also)  and  should  he  iminer.-,eu 
only  a  small  di.staiice  under  th-  surface  of  the  .i.-id  variations  of  pressure  duniit,'  IstiUaiion  will 
the/i  (aus.    no      rn  •nnij^  fiai  l< 

71.    Determination  of  total  nitrogen  when  nitrates  are  present. 


M.'l,.-  ':,•  tin-  s.'liiti.M,  ofs.iiii  v:.<-  ;i.--i.l  in  ■■  'i -I'lilrHteJ  s^ilph  ir;,  ai  i.{  th.il  i 
,,,,,  k(\   .>iii'i,l  .'l"c.i.  it  lliis  en  l.>  ff>  '  Mjbst  liiee  whose  ti-i  il   nitrvi^i-ii  it   is  i 
.iJililori  o!  the  a.  id  pievi-iirs  ihf  hliera»um  ol  i.nicr  oxiJes  of  nitn^veri.  Ah 
.st.iiKC   iK't   ei*ir,pIeTt'i^    cohered   In'  Hij  s.ilu  vlie-sulptiui  ic  .i,:id   ini.xtu 
the  eoiilenls  o'  thi'  Ki.  1.!  ihl  tV.sl%,  «:.iIp  still  .  i  M,  -  nr  3  ){rams  .it  zi 


llr   ...  riSed    Ml   GSg  h,   iilid   pi'Ur 

■sir,  if    t.»   *'>hnl-tli-;    th''  r.ipid 

ll  vs,iul<l  ev-,  I  r  uere  the   fu'p- 

laiieJi.ite  V  "■  I     >5h,ike  .mU    t.1.1  M 

h-ist  .\:tJ  -ihouf  .1  t.1  in-  M  m  Tuiry 


.iud  alhn 
desi  r.he, 


these   lo    h' 
11  70. 


>i.)u;v  helore  beatmjf.     i.'onntiue  the  delernunaiion  trem  'his  p.'t:  .  exaet!v  ;'-s 


il 


(iRAVlMKTRU.    ANALYSIS 


72.  A  sli>  rt  o.pianrition  of  the  principles  unilorlyinn  analyses  doiu'  by  ^-rawrnelrK  •tieth.-.l'-  i- 
L'Uin  in  1.  1  He  element  or  acid  radii.li:  is  coi.verted  iii'.i  some  umipound  ol  known  ,inJ  v,>n'il.ini 
Kimpcsition  if.  some  caws  ttie  eiemuiit  itself  which  is  then  wt-itjlied  In  the  oper.itmns  ol 
soluluin,  pn-c-ipita-ion  washing,  dr>in),',  i>;iitioii  and  unal  w.tt;hiiii,',  a  sub, tan.  e  i»  ine\.itirh 
subiectcd  to  so  rmny  proifs-.es  that  some  instriittioi.s  as  to  manipulation  ar^-  necessary  at  this 
stag-e,  tho.j),'h  an  ocnce  of  demonstrat.on  m  the  l.ibor.itoiy  is  worth  iii;.nv  p<ninJs  of  written 
directions-  very  little  spate,  therefore,  will  be  lakt-n  up  ir.  this  wa\  a, -.J  what  mmlance  is^-iven 
li<  re  will  reiiu.r'-  to  be  !;ir(,'eb.'  •.uppleintiited  by  thi;  in.strjctnr. 

73.  Solution  and  Evaporation. 

In  piepaMii^  a  solid  for  t'xamination  prc-at  care  must  he  taken  thai  none  of  it  is  ,osi  in 
tiansfcrence  to  tlie  beaki'.-  ot  Mask  .ii  which  'ti  solutio;-.  i-,  to  b.-  effeaeJ  ll  wei^l  .-d  or,  a  wit.  I,- 
(riass  every  trace  of  it  must  be  wa--he  1  iii'o  the  flask  by  me.ias  of  a  /.r^jet  of  «:iter  tron!  a  «  ish- 
bottle.  The  student  will  find  the  wotK  preatly  facilitated  by  h.ivin^'  a  supplv  of  hot  water  always 
ill  the  wash-bottle,  protecl-nc;  the  h.iii.ls  by  a  pie.e  of  towelling  wcjiiJ  r.  tind  and  secured  to  .Is 
neck.  The  flask  or  hcai<ir  should  be  pUu  ed  on  wire  gau/e  ot  on  a  s.ii.d-hath  over  a  biiiiveii  b.iinei 
and  po.,^ihlelo>s  cf  materlAl  throu^'h  'spu'inj;"  in  the  coiirs-,- of  htatinu  to  etioot  complete  solution 
is  I).,  t  ivoidc'd  bv  covering,'  the  beaker  wi'l-  a  lari,'e  w.it- h-fflass  or,  in  the  case  of  an  l-.rleiiine>or 
(or  other  lorm  ofl  flask,  by  in>ettin(.;  a  filter  funnel  in  as  -  cck.  All  moisime  or  materi;.l  thai 
collects  on  the  w.ilci--fe-l  !;,s  .m  funhel  is  carefully  rinsed  int>'  the  flask  with  w.iter  from  the  wa^h- 
bottle  aficr  solution  is  compk-le.  In  hea'mg  on  the  sand-bath  do  not  U'-e  loo  much  .iiid  in  it  ,  a 
thin  I  lyif  IS  all  th  .t  is  required  to  ensure  the  uniform  hea'mg  ot  the  vessel  placed  on  it  The  leve' 
of  the  liquid  in  a  h.dker  or  flask  must  no;  be  allowed  to  become  too  hnv  or  there  is  ,i,mi;er  oi 
crackinp  In  evapuratln^;  soljtions  in  a  pcwelain  hasm  di'Ops  ,iio  liable  t.>  be  elected  ,-n  heatuii,' 
this  may  be  avi.ided  by  plicinj;  an  inverted  filter  funnel  of  suitable  si/e  vner  it,  the  edyc  .  i  tlu 
funnel  resting  on  the  wills  (■<  the  b  ism  above  the  level  of  its  contents.  LiL(iii.ls  olton  h.r  e  a 
tendency  to  creep  up  the  sides  of  the  vessels  in  which  they  ate  boiled  or  evaporated  and  :ire  mist 
be  taken  to  ren.-'Vi-  the  cust  ih  .t  i  .  loimed  in  this  w!»y,  a.-  well  as  any  liquid  or  solid  matte:  thai 
m,i>  adher..-  t..  the  inverted  funnel,  along  wi'I.  ii->  ccn'.eiit-. 

74.  Precipitation,  to  tonvert  a  substance  in  solution  into  an  insoluble  .me.  i<-  best  done  in  a 

hoaker  ■l..^  -^  .i  lip  .tnd  in  h,i/  ^oluti.)n.■..  .vfter  the  addition  o;'  ihe  precipitant  the  precipitate  is  well 
stirred  and  alio'ce.l  to  rcttle  ;  a  few  mcire  drops  of  the  reatrenl  aic  added  to  the  clear  lic^.iidto  make 
s  ire  thiit  pre  ipitation  is  complete,  hut  a  large  excess  must  bea.oided.  I-iy  stining  .-.nd  boiling, 
precipitates  as-iume  a  gtaiiular  condition,  settle  more  rapidly  and  ate  r-iore  easiy  t  Itered  /fni 
.y/:tf!  ms  ^.'>i  lhrcu;.y.   i  tit/rr  much  gun  ker  t.'uin  .  old  ii-wi. 

75.  Filtration  and  washing  precipltatos.    The  beaker  coniam  i.g  ii<  pnxipiiatt 

aid  liquid  IS  allowed  to  stand  till  ihc  [  cipitate  h,:>  settled,  when  the  .  lear  luj.id  is  Ji. anted 
co.tiouslv  on  to  the  filter,  previously  wett.U,  by  pouting  it  down  a  glas.-  rod  held  against  the  edge 
.if  the  lip.  cate  being  taker  to  distuib  the  precipitate  .is  httie  a^  po.s.ible.  'he  filter  ii'ii^t  no'  be 
filled  loo  lull  ;  drops  are  prevented  from  hiiding  their  wav  down  the  outside  of  Ihe  I  eaker  by  a 
pi  -per  u^e  ot  the  glass  rod.  Alter  mos-  of  the  liquid  his  be.-n  decani.'d  through  the  tiltei,  h,>; 
\'  r  is  auded  to  tlie  ..intents  of  the  beaker  whi^h.  are  stirred  and  fie.itcd  I.,  boiling  once  iti.ire 
Attcr'seftli.ig,  the  liquid  is  again  p.nired  th-ough  the  filter  and  the  cperat.on  icpeated  two  or  tlite. 
times:  this  is  known  as  '  washing  by  decaiitation.  Finally  the  pi^cipilatc  is  transferred  lo  th.' 
filter  bv  means  ot  a  tine  jet  ol"  wat^r  fron-.  the  u  ish-bostle.  Some  of  the  prt.ipila'e  is  apt  to  adher.- 
lo  the  walls  of  the  beaker  and  this  can  be  retioved  bv  paying  on  it  a  stream  of  w.iter  iiom  the 
wash-bottle  a, id,  at  the  same  tune,  rubbing  it  otT  wttli  a  gl.iss  rod  tipp.".l  with  ab.uit  hail  an  inch  of 
narrow  rubber  tu'-ing  :  a  rod  thus  armed  is  known  as-  a  "  p.jlicrman.  '  Ph.-  final  w.i  hmg  ot  the 
precipitate  is  done  on  the  filter  Filtration  is  facilit.ited  and  losses  through  spUsblng  a^-e  av.  Ided 
by  letting  the  nd  vt  the  funnel  rest  against  the  edge  ot  the  vessel  that  is  receiving  the  liltiile 
The  liquid  and  pre^ipitale  must  nc\er  completely  (ill  th.-  filter-paper- th^  hitter  never  ni-re  thin 
hall'  and  e.u  li  lot  of  wash-water  mii-.t  be  allowed  to  drain  thr.nigli  before  more  i-.  added  The  iioal 
w.ish-w  iter,  as  it  runi  through,  is  tested  to  see  that  it  i-.  Iree  from  all  soluble  matter,  otherwise  iiii^ 
woi.id  ,idd  to  Mie  weight  ot  the  piecipitate  anO  wruid  also  rendei  iiia..curai<:  aii\  ■.uuscq.i-iii 
determinat.on  in  the  filtrate 


76.  Drying  precipitator.  ;  ri-m  •.-h.t-  h..-  Iicoti  viui  m  /  H  ■vii:  bu  soen  ttvn,  m  tli<- 
iii.i)orit\  ol  ,i-ts,  pn.'piM'r,  af.  .  v-a-hiM^,'  arc  aried.  itjniifil  .in.l  vk.-!};h.'J  ;iNt  1  tl:  wi'iijht  i-> 
i. instant  Iho  dviiin  pm.  t-ss  take^.  c.m-.ider;ibie  trni.  but  thoi\-  iro  .'i-.asioiis  whtii  .'  may  he 
dispfii-cil  «illi  aiuitbe  rilti-r-pap<T  and  it>  .oiiton%  diitill>  i,;niteil  When  dr>  ln^j-.u  liin  au- avail- 
able in  whuh  to  |vaci-  iUe  |.re.-ipitat<'  and  tuinol  it  Is  best  <.<  cover  the  latter  witli  a  piece  ul  inoi>l 
fiitei -paper   .ri   uhi.n   n.n    be   previ,niNl>    \itittcn,  as   a   salei^-uard    a>,'aaist    possible   mistakes,    Hie 

laineii  ill   it       A   quieker   nielJu'J   is   i,>  sii-.per.d  the  tunnel   over    the 

.Xii.'ther  v.a'    is  tii  rtnune  the  lilU' -paper   and  its  i.Mitenls  larelullv 

1    oa   ils   s;d.    ;'A-itn  an  intervcniiii;  slu-et  ct  papn)  on   ..  piere  ul  (;i 

a        I.  'i-plale,"  easil>  made  by  bei'dint;  a  piece  1 1    shee 

iij,'iilar   paralleioplped,    like  a  shallo\>   bo<  la.  kiiij:  Itif  end 


nature   ol   the   precipil.iie 
ehini  :*-\  »'t  an  art,'and  b'ni 
Irwfii    Thr    laiiii'  1    anJ    to   !. 
pi  I.  eu  oi:  the  upper    pari 
torm  of   a  : 


bnrnef,  the  air 
a  ti'n.per.iturp. 

\VI 


^pa.'i;   h**i  i*een  the 


ron  ml ,    the 

The  lower  side  ot  this 

iron  surtac'.'s   pre.ent'ii^  thi    paper 


IS  hi.  I'ed  j^tntlv   by  a  h- 
beinj;  sabjected  to  ton  hit'h 

77.  Ignition  of  precipitates.  Wlien  dr\.  Ibe  orecipitate  IS  'rai.sler.nl  f.  a  «ei^;lied 
,:,(,■  ,^!.,;  MMi  er,  'V  pivioiisK  belted  t.  rt  diiess  and  i  oole  J  beloi  e  w.N^'hini.'  and  'he 
paprr.  «ii!i  what  o''  me  ptr,, prate  .ulhiics  hrmly  to  ii  rolKd  ^p  l.insot>  and  set  aed  by  taking;  a 
turn  ■  '  nd  It  'Aiiti  1  planii.  'U  Aire  Hxed  in  a  k'^"-'  ''"^  ""-'  I'T'"''  '"^  '" '^  ^^*'''  '''^'  i^''nciblc  and 
there  .  uriitd,  tin-  ■.■iii.uns  ol  the  pier.pitaic  and  the  isH  ot  tl  i-  paper  b^-io)'  alK-ued  to  tal!  i-to  n 
The    erucib:.     i-    'lien    placed    on    a    [■Ireelie    triaiii.''e    ar.d    ••    ,0    d    vMlh    a    direct    llanu-    till   ail   the 


P 


paper  b'.ii')' 
;le    ar.d    ••    ,0    d    vMlh    a    dirt 
iiicoiiisumed  ^arbon  of  the  paper   is  hiirned  auay  ;   att.  i    be   if;  heated  siron^b.  toi   a  tew  iinnntes  it 
s  .-ooled  ani!  wei^jhed.       In  >onie  i  ases   i  he  carbon  of  the   paper   exercises  a  rutu.  iii^'    .utu.n  ,n  tlu- 
tlii    pieripilate    as    eoniplelely    as    possible    liom    the    p.. per    as    des..  libed 
,..r\     e.  hsider  ibly     bnt   i}   <inv  retiui :ion  takes  filtii  ^  Itie  fir,:-ifii/,tli-  -xill  '-iif  hi' 
■111:1   •hrriliirr  vhoLv  'un%uiliibi'    for     r,  it^hitif;        \-    siu  h    ..ises    o>eir  ti   'he 
or  dealirt;  'vith  Iheti,  will  bi   i,'ivon. 


precipitate  lemovm^; 
nonirrtises  this  aelion 
iiKtfvrm  •"  lonipjiirin'' 
•IXaTple-  'liat  loiiow  ,  iiist 


2S 


TVl'K.AL  i:\AMPLKS  Ol    (iK.W  IMHTKIC  FsFIMATIONS 
78      Determination  of  iron, 

KTrnus.,.,T.r,u.,Ma,n-  ,l,'h,.,c,  (KcSO.  Ml.i.s*^.,  .,H.O).  kn,.«M  .sMohr  •  J:  ,....>  !•.•  ..J 
for  II..S  e,t,:,-..',ou  :  K-toro  pn  >.'p.<«l">"  't  .o.M.:rc.s  .,  K-  uxui.-,..,  to  the  tcrr.  „,ll  .uul  ...tcr^^ard. 
.,n,vc.t>a  int.-  ictru  Indroxulo  bx  tlu:  .nKhtK.a  of  ...ninon... 

,.ola■,^rum  f.-.ncva.nJ.--  a,  a,,  oulsul,-  .ndi  ator  ,n  ill.-  niamur  dei^nVd  und.-r  ♦• 

r  .  ll,e  l,..t   solK.on  IS  -..ld,-d  ..m.n.>,.,,.   in  .vv  .-,..  I!,,.,  is.  l.ll  u.-  s-  ,...o..  snu-  1.  sirongly  ol  tl„s  rv  .,,cmi. 

,1,..  r,,,xl  'rt-     irr.      «,.h  .  «i..ss  -,1   a,n -..-h   H   ,  Mh  r    ,  ,.  >  75,  .ind  t,o,l.  d    1,11  .1,.  ^;r.-..'.-r    , .„  o!    the 

11,.,  m.M.r^  surr.-!  «,  ^  „,,.,,.  h.ls  s.-lM.-J,  the  I,  ■>  ,  .,.,,.1  ,s  .  a,ll„.u^^   vU-ranU-.l  th..m^l.  a  t.l'.-l . 


i.U  r.l  .',1  a  n»'.  .■  .)(  «ViM  d  (.^ip."  .'1.  ti.e  lal L-  nl  rc.lr..  .h  io  reie.vo  tho  |.rei-.p.t..t.v 

VW..    .I.v      II..-   pr,,,plta..-    .-.    l.-,.-.er.d    hv    K-ntlv    s.,m..-lin<   th.-    i  ...rpap.-r  ^nd  an  mu..h  of  il    a» 
„  .,„h  ,   ."  ui,t.  r,  ..i  t  .  Itu-  .  ...    .Mr,  the  p..p.-r  b.-.nv.-  U.-atrd  a,  de,. .  itH-d  ,n  ft.       \ny  p.^rt-.l«   .M  «h  or 

r,    ;;     ..    a       n,'      LI  l  ,...h  ...   .-a-h-r  H„d  .dd.d  ...  ..»-  .....teat,  of  the  .nu.Lic  wh..h  .,  then  h.  ,.i.-d  ... 


tc.i.i.-.  .  I...  at..-..-  '.  .1  inin....^.  .......d  ...i.l  wc.i;'..'..    ■ 

Kri.ii  tins  the  ..utiHiiv  o\  ii.iii  is  .  alcul.iit.-i.l   is  tol!i>ws  : 

W.-liThT  .'I  vvatcli-i;l.i-.> 

\\e114Ht  ,.f  n- it.li-^liiss    .     s.ilt 

W  t-itrlit  .'I   s  I't  -a'.e.i 


gr.,.'.is. 
y-.itns. 


K'i:ims. 


(lU-r.,-  .he  s,,:dc-.t    -ho-.l^  oit.-r  a  .oncise  de!.i.r.p.,o:.  .,1  the  ..peiTUioiis  L,ir...-.l    ■  .' 

\\',-it;h;  .'I  criiL-.t.;.-    -    i'*-/\    *    .'-li 
Wtiiiht  of  tr.ii-il'K- 


jjr.in... 
>,'rams. 


\\\-.,;ht  ..f  l-i  t^    •     :<-n 
P...1I  1.  t  VV;  11,'ht    -1  -f-'i 

V\viL;h'  o>  \  <;  O 
Ca'.ruiat  u^  ;liis  t..  iroti 

l'i-,0,       ft-,,         VVt    ..1 


j;  tarns. 


,         W  t    ...  l-e,t.\  loi.ii.!    . 
rt-,.-n-lore.  .f.o  pi-rr<.r.lug..  .  I   <\on 


.   A  L,'rams  iron  if,  -.mple 


|(-i) 


^'lan: 


I  111  I 


\\  t    o\  simple- 


The  student  should  .ompare  this  result  with  ih.-  theorcli.al  per.  .-nt.igo  .M   the  element  ..,  the 
It   used   lor   :,;,ilysis        Mohis  .ah    bt-inK'   f.SO..  (Nil.)    SO.,  tJH.O.  mole.  .Lit   we,(,'lit    J.".    '1..: 


p.Mueat.»ge  of  iron  in  it,  .•>.  is  found  li  .nn  ll><-  pr.ipoition. 

:l,,-.>        1(1.1    -    -..• 


:(yj 


~-    lt.2.s 


im  •.ilpt.jif,  aoJ  may  *«•  .«»">'  '-"  si  coilocting 


CM  Wlicr,  .,„,,  av.,il.bl.,  »  J-..cc.-....r  .h..ulj  h.  a»^  ...  -h»h  ..-  ..x.l  .-rucM.-  a..a  -o  .  arry  them  ha.k....,l,  ...J  ....  «-.-.•  '«—*..  -Iw 


»t  Sr»  2.     Thr  f-a.-tioo- 


tK-  •■♦*<. Uu       I'.n    r»lc\;lati'it'    K-    t^       '■    ''" 


mJ..  ..I ^.^■'r 

b.^k-     ,.,-p'. 


@^3^r% 


-ai^a^^ 


\yiAjs^%4 


3m 


79,     Determinntion  of  aiumtmun^. 

The  prcKvss  di'sonhovj  iii  7S  ;«n.  ii)te  {^^  \\-.t  estimation  ol  ^lummiuin  (Mod  ol'  v  tuoi 

i>rf1in.irv  piitash-alutn  max  \w  u*--       '  !■    experiment. 

From   I  io  '.'  ifr.ims  of  .liurii  (K.\l'2S<),IJIIjl>»  .iu    vkfitfheU  -'Ut.   pKiccti  "i  «  b*»aki'r.  di-iioK.!. 


writir,  ;inirrnn>dnt    ch^i 
hv.lrijsuf.-  t.vMu-.iJd, 

filler  A»'l  i'H  >-  M  le?  I 


1 


M  tht-    ..' .Mi<n  »»•.»'<  tl  to  lH»lti>^     tnd  \hv  iiturnitnuiii    pr.'iii'H 

(If  w.4«.hir.^  -*r.\!  til''Tin>,'  prr.*  i'*"vs  .ti »•  ih"' 

.It'  rtu.I  'i'i«*r   f^irv  h.»  «l.   j.-n    -d  «ih  anil 

J  ,1     .       ..     '  ■•  .i  *i  w'b  a  Iitl  lliat  sh."ilj  ui't   bf  rcmovi'd 

n-*  ''i.*  hru*  M'>M.lv  in.rrai<-*<  •!•  in  mrf-iljOii  bejfiii*       flieprett 

,-.    .1  .,  .,  78.      >'     :j 


s.ini-'  as 
th.:  wvt 
until  All 


HO,     Otitcrmsnation  of  chromium. 


..'11,    ,lwpi  (K*"i 

Ml     >  liloi  i^Jt 


<»jij(I  t»)   .ilii  I  >l!o*  the  iri-^truttion-*  l.iiJ  (l.'>«n  m  7tf  *-i 

,,,r       .'        ',.■     .  .1-.     ,ir  i!  c    .iliimi'iiuni      in  iv  br  <l  ipct.srft    • 


79       tlw  .itldttion 


31.     Determination  of  copper  by  weighing  as  oxide* 

pic^  t.rit  th^  ^.  iLplftt  pr-.'wipilati.M  fl  Lopf  cr  :i.s  J.)  tIro\niv,  (ts  also  ot  tht»  h\  Jr^iiiilt*  dI  other  r  letals. 
VV«iirh  '"'  t  ."t--Mit  ;t  v'''-'**^  *^*^  pHr»*  rt  1 1  ytj.K.-^ft.l  ci'|>pT  ial^ihate  .i'iiSOt;"'n  ,0)  m'o  i  h<";*kt»f,  .'i''V>)vi'  it 
I        1  ,  .  ,  .ij.      I  hi  n  mU  yHi'.i-.-.i-.n,  Of  ?.oJi'i'"  Ji\d'->'Xuii  in  mtjII  .^'Mntitu-*  ,«t 

1  (  I  r  ,  ip  r.iiH   .  1--  -  .-ir.pi.it'  ;iti(J  d  v/j^/i '  rxi"*-*  <f  ..Ikilm*  luilroxui*- 1^ 
i:      'i.(  t  J    ^iif-r '■  •  Mil,' an-l  t*H- prec-p'tAftf  ttliv'Wi'd  t't  si'ttU-     ih     ..Umr 
tti.i..*!  vi.ih  l.-,t-papvT.     TIm-  (onrern-  of  the  l<.Mk<*r  .ireaifun  boil(*d,  «(:.  m  (ht* 
I  ■  .   ^nJ  hfcort'S  blatk  copptr  <ixid«\      Lvt  thi*  pri  .ipitrjlf  settU-,  (U  i-.mi   ibr  .  I»  ;ti 

I  '  rr  tw^c  hv  d***.;int  iii.'n  Hiid  tr:4ii-.t>r  thi;  prec.pitate  to  fh<   tjlti-r.   H,4>hit-k£ 

•i-.l.  .ii.'lri'v'  t  om   --tiluh!*'   m.itter  f.Sc**  nutei**))       Or*'   the   paper  nnd 
II  ,  ,  ihi   \tap*:r  as  ( iT0i-jleti-lv  a*,  pv^-tsiblt*  lo   t  \\<  ijfhed  (>orctUiin    r'i%;ibte,  burn 

i   .    i.*i*^i.  ,4^.1  :l.i,;  .i»!i,     .•■(t.iif,   i:   tali  on    i  part  ol  the   i  rucihlt-   whttre  llivic  i'    n-.    |'recipi(ale,<*'''— anl 
ij;tii'«5  t;ll   itl  f.irSon  i"i  buittr^l  t^tf. 

'All  uiih  th*  h^M  f.'trbon  ol  the  pftper  wttt  have  t-mve.ieti  lOirie  of  tne  OAsi'v  rciiuofd  *  opper  oxiUi 

iiip(>er,  a  diop  it  t  on^enlraied  r.itnc  acid  ts  a.idfl  uhuh  convcn -.  a-iv  li.-'*  ci-pptT  into  rt^ppcr 

;  Ii'at  IS  n.jw  applU  d  p-'Ul'i'.  the  trt:  n.'.nc  acid  is  thii-*  ♦•xpriiod,  th<-  roppt-r  mtnite  bfiomes  i  .«pprr 

'I'J  Oie  r     J  h.aliiig  of  ihe  i-funbl*-  'o  redness  foi  nb^iut  ten  mint;tosrns;jrrs  t'stonti  nts  (iiin<  ett'n  fiv 

in   tV->-    t->rm   it    is   wii^hed    and    the    peri.«nt^K«    M  i>-^>pu(    f  rest nl    in    ihc    ^ryMa,hi>ed    sulpha^'* 

W.O  is  2fj.35. 


u 


CuO. 


The  Ihecreticul  percent. ii; 


I'I'tr  I-. 


K  I 


32      Determination  ot  sufphuric  acid  ("SOj,  in  a  sofubie  sulphate. 


J  . 


!■ 


ip.Ul'.. 


BaSO,     t, 


,^y  I'lt'n 


with 
con'e 
suiph 
of 
final  V 


barium  chloride,  and  ueij^htJ  as  suth.  This  method  h.i-.  a  wide  apphcilior*  ■  the  stilphur 
lit  of  iv\y  body  <.x*y,  by  Nuitable  treatment,  he  converted  into  sulphiirK-  in  id  .t  a  ^oltiSIe 
ate,  am!  'Iiis,  !ti  t  jrn,  int.i  bhnum  sulphate:  from  the  uelj;jhi  oi  ihis  precipitate  the  amount 
Iphtir  i?*  touitd  and  *.aU-ula(ed  to  the  form  in  which  it  on^'inaliy  existed  in  thf  substance  hcinjj 
stfd  '*'* 

\Vci)fh  out  from  .^  jfram  it^  t  j^rani  af  potas^um-alum  (KAl'JSOjISH.Oi.""    mto  .i  li»akcr  ^nd  di<>olve 

I    '>  A  >irr  :  a.  Ldily  wiih  h  liliit-  hydro,  hi/h*   a».'id,  nd.l  s».me  amniormim     h'unilr  solutioti.  •  ^t  hrat  Io  hoiimg 

iiid  f  ,n  I"      'H   1  v»*' V  ihin  -'le.iin.  iiih^kin^  and  "^^trriiip  the  '-vh'h   -  a  hot  \kA\i\,  >r.  ;»f  hammi  r':lirid»?.      Allow 

■   !'■'■'<■  -I  I  tie  an.*  (est  thu  cie.kr  layr  ^   ^ith  a  few  morr  dr^p"*  '"'^^  b-mum  .  hl,»ruir  ts!!  lomplele  precipit  .(.on 

VVi-h  the  prroipUate  two   or  Ihrc^r  liino   hy  decai.lalnin,  p»»urin^  thi-  liltrate   and   wa-hings 

fi''.>r  and  hna  iy  tr-*n'»fer  ^  f.>  the  'iIIit.       Wash  it  f  irih<*r  with  hot  water  \:\\  the  Aa«hin(:;s  shew 

'itrt  rhlciiJr  wht-li  l.-strd   with  v.Ui-r  mtratt-.  ..til.  as   d>r.-'.teJ    in  pr.-\  uhis   .•xa;jip(t»'-,  It'   fhc 

h-w>!«-d  t'l  rnliertini:  the  prri  u'tt.itc  in  a  e.iinj'a^  t  mas')  in  the  apex  ot  the  hller.''         Th. 

.  ipiii'i     V  •!  I-'.  -I  It  i-«,t-i]  to  the  hot-plate  and  dned 

«hen  ammonium  chk^nde  ii»  prwwt. 
'  lablt?  «fPllv.  the  pr«3Ci|ntai<   *^'l'  fillrvt  . 
'     .'  rouo*!  th^t  pAft  lit  ii  1  '     ' 


tin.i 
t    ■ 


i<  h  i»  awiir  fro 


Mri  and  chlotAlc;*  iitlrtfrf*  with  iht    prts  ip<i 
i't"J  45  -<tlptiilf»       Th»'  Ifllt'T  rttiuirr*'    »  i-t>as 


u<«  -Mr  BaSO,,   ^»  *!.«'  ,t,ir«  an  i.»x.cii» 
itrab.V  volume  .1   ..L.thid  .t-Mrd  t.-  the 


w«*t);hnc  ^w*'Il;-  -niaffivteri  hv  atmi^f^erv  ■  itndit:on«.    Ani  I'lhir  **'lubJf  «uli»ha'<;  ith)  ht 


n.tUf  Form  than  a   4ithi>rwiM 

tn  tv»t  s*ii'rti.  >ni  ma*'  pirvt-m 


th;-*   tMt  It 


ipttant  w  dtluu- •'ulpluirii-  anJ  am?  v.rv  th,fo«iKh  wishit.^'  i* 


ivltnwi  dt.'  t.i 


•ipirl.Mi^' 


r  dryini;,  n  il<-i.u  hiil  (rcim  the  |>.i(ie«  a*  >  I'mfUtilv  At  |>os»i!>U  and  rci.ioM.l  to  • 

.i  brmi;  we;>;htfti  .tlon^  niih  it.  *-  .i  will  l^-  (.»ufui  advt%.htiliT  to  •  .-vit  th**  *  r\;viM--  at 

111  I)  J  ■•  Cici*  of  iiplitiJii.    Till-  p4(H;i  I-  liurnr.l  and  llu'  anh,  w.lh  I'li-  .iillicrn.^  Ii.<ri<ini  milph  .!• 

llinvi  llli;>ru.   blr.prci'  r»hl)  I1M  aiiotli.  t  p.irl  than  liuil  uil  wlin-h    tif  (irt .  ip.!..!.!  i  ,  ,    ,i.i,t;  (-•<»  •    ) 

(i,-    .  ►■-     ....J  I,-.   rfil>>ri4  nil  Aii  Cart-titi  pirlulm   iirc  coll^uiiicil    «iul    ftlUiw-     fo  iiul.      Any 

'  .vi*(  '    •  '  HKT  \m11  lijvi*  hrrn  rr*iiui  rJ  to  b.iriuin  »mtphiili»tIUlS<  ilirtfiif  iiKint-ration 

,1   ,,,:     BdSO,.      'I  »  I*''  il'ii.  mo'*ti"i  ttitr  flul-  with  i-n.-  .ir  lw.»  ilr.'[>»  nl"  i!  lutr  hv*1'^>- 

(-.<  >  111   ililulr  iLljihuri.    .».  Ul.  .  .m  r  111.!  i  jm     'l"  w  'h  Ilir   li.l  I"  pr.Ai-'lt  loi»  hv 


11.1,  .ul.l    .i  ,l;.>p 


111 


iiv.ly  .1  K 

.    ...I.r.t 


•n'li-  hi-. It  'iniil  till- 
.^r^.'li       1  ri  in  ih--  \v 


.it     I Uif!*  »ri' 

BaSO,  iiu  ,ii 


ii  rr<ln<»i-i  t,>r    ihout  "en 
iiiav  III'  LiAlcu'atcd 


83      Ootcrminatioi:  of  lead  as  aulphato  (PhSOj 

To  a  * 


Ifhi'd  4uaiitity  iif  li'.id  nitnite  or  »crtat»,t*' ■  di"s«'ivr«i  m  waici.a.ld  diiu.e   lulphuru   ju:\<l  in 

.  rx.e-       »i  Aiid,  to  r«nd<T  pri'.ipitaiion  <iimpli-t ',  .ilx'ut  t«ii.  c    ii  mu.  h  ali.i>hil  (iiuMhyUiid  spinl 

..  "liiMi'  11  •..•Ij"  I  11.    Si"-  well,  .illow  Ih.-  pri-.ipil.i'i-  t.>  i.-lilf.  flit,  r  md  w  ish  i-  i  the  hit-r  with  ili  ihi>! 

iihiiiKs  ail- trir  Ir  >m  Anv  li.«ie  of  .ii  .1  l -"^•'  '    ).     All.-f  ilivinu.  M-p.iiHle  I'n-   pu-cc  l.-u    .«i  o  ii- 

fi  iin  Ihr  pap<-r  and  lianntcr  il  In  a  pelleiily  iliy  «.itih-ui  ••-».      Bwni  the  pipor  (<»  th  th.- 

Um  i-fitL-ihle  ind  to  tht-- rc-iuliin^  mt-taliic  It-Ad     produced  hy  thi- 

i  ii)t-iutiiiii  pii'  -i-is     iidd  a  li-w  ilfop-i  1*1  pill  'c  at  ul  whu:h  wih  f.irirt 


niodrr.i 

Will  J.i) 

till  Ihi-  I 

pl.-trU- . 

.»dhrl   I  <  ie  1  I  -  .i|  lUl.-)  in  a  KclKtii  d   IKfi 

redu.  I  i-n  i-t  '.h.-  t.  -.d  !ii;ipha't^  d;iniii;  llv 


pos 


iv'.th  1*  I    ul  I.  I-  ill-       I'll  thu  alil  l«i'  di^l 
Ihi"  .11  iJv  anil,  v,y-n  iivili"  di),  add  Iht!  (' 
niiii>ili"i.     t.'il  .iiid  weitjli       KriH'.il  III! 
result  i:.*K  •lUti*  thi-  pt-ri*enla^;c  c>l  li-;id. 


I'f  r.'ii.-i-mr?ud  niilphuri.-  a.iii,  In- .'  >-a  iii.m-.ly  .it  first  t  >  i-»prl 

l.H'e  1   iilii  'I'l-  watt  h-nU^s  inU  igii  In  .i(  ,i  dull  ri-d   hi-.ii  l,»r  u-n 

li.-.ilili^   and  Ai-il^hillK   un'il   tin-   Wi-i((ht   i-*  i  onutalii    -i-ul  Irun  '.Iir 

( I'll,  -JIITV 


An-iIhiT  \ft.iy  of  tftratiii(<  this  pr--  ipi.*!'-  i--  to  reinovf*  it  iVoni  thi*  p*(H-r  lo  .»  Ai-ij^hi-d  porieiaio  i  rui  ihli- 
inJ  'iJ  l'4.-!l  th  •  jiapit  ill  ..1  liiv.  rti-d  irui  ihi.'  lid.  1  hr  ri-ii.iui-  lilt  il'.  r  .ill  thi-  carbiii  ol  ihi  (i.i|>»-i  h.ii  '—iit 
hiiriii'd  .ill  .iiul  the  lij  alloivi-il  I.)  lOill,  n  tr.'r.ti:rid  wuh  a  lin  Jn>p-  ul   mltii.  ac^d,  sulphunc   icid  an'-    '    ii 

(„.)",,..  aiAl  th 1^  .  i  i'.iiij.ili  cxpeV..   1   I'V  I  .-.it.      crui-ib:--  aii  1   lid  ar»*  tbe.i  hi^Alcd  tv'KetU«;r.  ii>oh-il  .-nJ 

.    ,,■■.1  I 


:    -.otliuui    pliospl.a'.i- 
Jl)d    iMinioiuu       Th-- 


94.     Doternnlnntion  of  magnsaium. 

M ...  ii-s  i.ii     -ill    1..K-     .Mi.,>'.'*,    1 1. 1.),  iii.-v    1  •-    .istJ  for   this   ustimiitioa,       I'i 
ptt.  ijill.iu-j   .1.    MkNH.PO.OUO,    ,1   ^rys'.dllinc   pn-.  uiil^iti-.    t-y    Ih-    aildl'i -u 
iNa.HI't*      111  sthi'im  s  .>f   m,(v;nesiiini  salts   imit  iiriini;    .-iniinimiiim  ihl.ir.dc 
rrattion  in;iy  bi-  ^fpte.^ellt^■J  thus. 

MgSO,  <-  NH,(u>  •-  N.iJII'O,  Mt[NH,HO,  -  \.i,  >ii,  ■  II, c) 
Arviniiiia  III  excess  of  that  rt^uited  by  this  equation  imi-i  hi  fri->i-iit.  is  tl  ^-  iii  r  i-  pi,. ivph.it'-  r. 
>l.>;htiy  >oli;ble  in  watiT  liiii  itisoltiWe  in  the  prc-.i'"ci'  il  Ireo  .iiniritinia.  If  ..i-im  -u  im  thlonJc  is 
not  .idiieil  tirst,  the  ammonij  wll  pi-.-ipiaie  iht  ii  if,iu-si.im  a-  hvJii.xKi,  iMtrOIl-.';  s'll!.  lent 
ainino'iium  chloride  nui.-t  tl.- tetori-  he  (.rcs.nl  to  |-iiMMt  ihis  OtniTtnii;  '  •  i  he  jit.cipitait-  on 
iirirtioii  bi'iotncs  ti.e  pvtophii-ph.ile  'Mt;i*0-  n  whul  dim  It  is  .itn'.id  .uid  It.'ni  this  the 
n.aj;.-i.bii  ni  .:i!i  ulalcJ      l-Vlc-  '-' ' ' 

PissuK-i-  aboill   I  t;rdm  I'f  'ii.'p-l"-    im  s-iiph.-i',-    ii,  w.ilor  ir  .i    h,-  .li-r    mil  ri.l't 
rhl  -r-.l--  li'U  -wi'd  by  .in'm.inia  t'l  sti*,'b-  <'mi--:s  -  th--  s.-ltit  .--i  nnis'  ri-ni.--.M-.  i  Ir.ir  atti-r  ti 


'  -iiiiiittiin     inm^niurii 

.-iildition  .Il  ain.'ti.ini.i 

Id,  i-lcar  siKitii-n  add  so-Juin  (oi 

lad     tir  wri!.  bi;l  .i-r-i/r/i  mnfatt  rvi/ft  thr  7i-;'//i  nf  tht  httik^T  which,  if  tm.;  heit. 


;'P-1"- 

stl^'b-  t'Mi-*:s  -    th'-  s.'ltlt  . 

I  will  ill  so  it  th.-re  IS  cnoujrh  amm-inrnm  ihli-ridi'  pri-si-nt.  To  tin 
amniiin:u-  i;  |,!uisphalt-  in  exc 
vii'l  l-i-i  ome  i.iateJ  firmh  -.vith  tl.t-  pn-i  ip-l.t(t:  as  il  forms,  .inil  vihuh  is  i.nniveablr  only  \.lh  i-xlli-riie 
diffui.l.y.f*'!  Cover  the  In-aker  and  .ilio-*  it  to  stand  lor  at  least  six  hours. i'*)  Kiltr'  and  »a<h  ilii-  pii- 
npil.-i..  with  a  cclil  sotiiti.in  of  ainiiioina  vl  par?  .  on.  rii:r:tti-d  aminoni.i  li.*  '.\  pans  of  wa'i-r)  till  th.-  washii.^s 
she-,  no  ir^iie  <^\  soIi:Me  I  .Ui-r.  hut  :io  loi.i,-.'r.  t>i\  'he  lllli-r.  s-parale  tho  pr.-iipit,.'.  as  thoroughly  as 
posbibip  frint  II  (S3),  pl.u  e  the  hller  in  ..  .vei;»heil  -.ruciile.  moisten  il  w  ih  two  drup<  of  i  i-v.i-eotrntMl  nitni. 
ai  ul  anil  cautiously  ijfnite  t. col,  add  the  prccioitatf  U-  th.-  .ish.  iiyni'i:  iit..-e  more  with  a  t-ii.iseii  tlaine  and 
hnish  ofiih.-  lifnitu'n  wilh  ih.-  Iil.iw-pi[w       t  oi  I  an.!  wei^h       H-!at  atjain  li.i  weight  is  cons  am 

r  1 1  '  .\  lioii*  Iris-  iiiiH*-  J.  id  IT  otiHi.  .i.iil.  a.,  m  Ji-i(;  is  ih.-  fiirn.i  r  or  ;alt..  -,..'1  ii.  -■■iipiu^i-J.  ii  .-i  h--  4.1  irj  In  assist  ifi  il*«n('.i!  i- .r  ."t 

I'le  a'loui  1  ^ojn  a-ui  alxnit  l-'ilii-t.  -il  wairr  ..rjli.  as  iifivipiiaii-in  ,KC   rs  ail  th.  mor.  .a.ily  it  Ihi  s.>luli  in  m  .,-mfilr.iiisi 

i«l ;  PhSO,  iiili-vs  .soluNi-irt  ilil-jlf  •ulphurii  ai'J  than  in  water  bi-or.-  »h«-  ii*r  of  a  avk-tcralf  .-x.-.-s«  i.l  *.-iJ 

!*•)  Mairii.iimTi  iivJro«uicai»i  amon.i«iiim  clilonje  y  «KI  a  s.>liihi.- Joiihitf  salt.  MuClniNH  ,v"]    Th*  tn-havio-.i     '  ■  '  <■'    .   .iri  .si  .  n 

Wilfi  amm-inia  ami  Oi.  eft.-.!  .-f  aiitii,.ii-u-»i  .hl.in.lt  "i  'Ii.   tin-i-ipi-at-    'i.n-  pr    J  i.  i-d    ;.r^   ..^i.  f-,.-ii  ih.-  i-quatu-n. 

(.ti-JM.:!.!  !\-|i.lln       /Wu-OMi.        M,-l  ;    iNll.ri 

U,HI\iOH  .    ■   iMI.i         JN'II.III         Mn^.-iMl.l' 
»•!  Auv  (.vetiiwUle  that  [M'l-.isutnth  ajlicr.-.  1.'  in*  wallh  .-1  Ihi-  l-v.iJc.-r  r-n.iit  bt- ilir.«.<l.«sl  oft  wilh  hvJr.shk'ri.  a.i.i  *.-,t  fi-it-cipeatrJ 
(It.  Tbetnosi  t-.ifiveti.-n»  anij  tiirr-aattnn  protisiure  is  !.  artangc  tii.-it  ^Hi»  prisipitalion  t  thri,  pI-*'-r  '*.  ^  iiiiehl 


w^i^'Siis  r^f£t^mz 


85.     Dotermination  ot  cnlctum 

I  •,,   .  ,1,    III     1   I  Mi'iihle  ^.ili  !■•  u>udllv  e">tMnat«fd  bv  prccipil.ition  as  iixal:iie  in  ihi  presvnce 
i,|    itniii, -,   ,        I'l      '  •' :»>   be  coli.itfJ  tm  .i  tared  I. Iter,  ilfK-J    it    l'-H>'  and  weighed   as 

.1,  howev.f,  to  Ignite  the  pre.  ipiliilcd  oK.ila'-  an  J  weiyh  is 
,1  ,.  I'll  I  Oliver -ium  in'o  oxide  is  ccmplfte  .■  .1  »•  iti  it  in  that  firm 
ihiiil    ■<  !■    .li  lortiiinc  the  precipitated  calcuu  v  .ilumcirically  by 

.  ...... ,v.-.r4»>. 

■  sail  itii-st  iliMineJ  by  Jis-.olvin>;  ahuul    i    irram  ot  calcium 

1   I      r      iilo.u:  iitid,  kecpink;  the   .cssel  covered  iijrin>f  Iho  proifs>  of 

t   lo^s  by  elfurvos^entf^  aiUl  t-noutfh  ammonia  to  impart   lo 

•11  .1  slight  exioss  of  :i  b^)illa^;  "iiilulion  ot  ammoiHum  .'xal.ile 
-<  aside  in    i  warm  place  and  allow  it  t.>  stand  uwr  iiijjht.     Test  the 


Cat/'.   II  \  '     ' 

tarlH'iiai  -,  >'■     '    ..ii.-.if. 
.\ii    uvurale   u  d  .^uickvr  m 
titration  with  po'  1  -■    '"  '■' 
lo  a  lii-t 
'    ■   ite  in  th. 
■     II   with  a 

((NMI'i.l'. 


%uperi.ai.tn 
hlter 


tit  more  amminiijin  .oxalate  to  make  sure  that  prc<  ipiiatiin  is  irumplete: 

vva<h   with  hot   w.iUr  iortainin>;  a  lit'li-   aminoni.i     b\   dei.intatton  I'lrst    ind  tiually  on  the 

V  -^      ,  .,,    I),   i   .  .    .V  partK-ltr  i>f  pr.>tipitaie  is  transfcn-'d  to  the  p-tper  .is  H   len(i^  to 

[ivrsistenl  r;ibhiii(f  with  a  policeman  to  ensure  i*.<  rerm\  il'   '    Th." 

I  .iw  bf  'rcalfd  In  ililfen'iil  wavs. 


(1  ..., 


I)' 


■  !ii*.  I  Anil  remove  the  pr*?cipitatr 
r.   I.-Minff  l)i('  -^sh  iaII   intu  an   i 


,11 
As 


filu  r-j'  '\ur- 


sulj    , 

lit  38   40 


a    ttUit.-   ^>t.v^   .iilitu*'!.. 
ts  muHt  b.*  r.'pe.iteii  . 


1. 


•tliJ   i^ei^'li'   l..y<..il*.i»i 


'•    "he    w.iler    anti    to 

■    'Tongti-  t'.ir  ly  <)^  Iff 

l.ciiUh   iiiJ    .u.(;n.iis    until  the  weigh'    n 


1  ■,-,.,.„„■;  Di«wl»e  ihe  prenpiutea  ciUmm  onalate  frDm  the  papet  w-.lb  a.lute 

(Urate  th..  re^iuiliiiK  "xalu-  «« id  with  standard  patassium  pemiiinKunu'e  «»  dencribeJ 


4t 


From  the  resui 


these  three  methods  the  calcitim  can  he  calculated. 


■.L.  40V 


80.     Estimation  of  phosphoric  acid  in  a  t.olublc  phosphate. 

i  :a    ji.>'..    --...       11', i.    .   ,    -     ;■      Tl      ■  MKNH.fi  .■MH)    ,      :    -  "'i,'-  -  WrIM* 

It  Will  be  seen  lh.it  this  is  the  .-.inverse  ol  84:    tlic  priniiple  i-.  the  same  but  a  soluble  rtia(,iicM  iui 
,„.        K  .111    I;  I-  weight  ol   the  pytophosphate  the  desired  calculalion    -an   be 


-lit  IS  the  pretr 
iiuulr.      (P,  31) 

1>I%.S4.1 

atloul  Itm  . 


•aliis'-.l  sodi'im  hydrnifrn  phosphate  (Na.JiPO„12HjO),  in  a  tieuUer  *iih 

.>l.iKi  .lie  wlut.m  t.-iniiiy  .illtahnr  -v-'h  .imii.>nia.  H.1d  .»  »h|;hi  ex.-ess  of  n.;n{.ie<iM 

th.   iireiipiiatr  ol  itiaKius  uin  unmonmn  ( h.  schiu'  h.»s  liegufi  t.>  form,     tovei  mid 

■  -      ,■■>,,         ,■•...•,       -■'..  !  ■•■  f>4.     '■ 


67.     Determination  of  cupric  and  ferrous  sulphates  when  mixed. 

1-  hrs!  compltt.  K  ^epar :it.:il  fioni  the  iron  by  means  ot  hydrogen  sulphide  which 
p,,,.p]  ..1,  -  ,  ■  OuS,  the-  copper  sulphide  Is  next  .;ouverted  into  the  oxide  OuO.  in  which  lorir.  it  is 
veij;htd  111  ti..  hitiaic  fton.  the  c-pper  precipitate  the  iron  is  estimated  vc'umvtrit.dly  b>  titr.uion 
vNith  .^  permany.ui.i!.  '  '  ;  .  "  '  i  fresh  portion  of  tht  sample  the  SO,  is  precipitated  .mJ 
wc'jfhed  ris  tiaru.ni  '  ' 


,  i.f  d.luU'  sulphunv  .. . '  .1 


,l«^.^. 


dthe 

.-(  -arbun  And  th« 


.1   with   h-l 


^:^ 


a.     Determination  of  copper. 


LH*fl 


t       "  ..t     ...1  f..-  h..lr..KPn  v,.,.l„d..  i,.«»  -.r.M.v.!.  .h.    „.,  .t...n  .ul.  ,  n  b..,    «« 
,   ...      ..  ..uU,  mu,  .h-  «..,!.  ..!«  .      All...  „.  s,:.U.  ...J  a«-....  ".;•-'.'>'••  '"■'■•   «-^ 


With   H't    w^icr    ^mh 

""TV'ILiIv      .t»l    .,..1    P".    ^^d-   ■»>.■   f ■•""•   »"■«    «»-•'-<,.    wh,rh    ....«    ..»l..m   frrrou.   .uipll.-..    .ml    .,. 

\v:.^:u4-.M,.  .■^...H,  .b,  ..^.  .«.r.».«  .^^^^^^^ 


nnrr'itf-«i 
itf/ru  (1.  ii/ 
imdi't  omno^'t-- 


>n" 


,  (  iiSll-.H  I) 


b.     ttetvrmination  of  iron. 


I  h.    hllialr  li.>m   'he   ,.'ppfi   ■luirl'"''-   r"  .i    hl.r  i.  trwr 

I   ,   pomt  i»n  '-    .v,.ru,.,fd   by   l^simts    irom    .,>«.    ...  :,m.    »^'h  i  -np  ..'   t.  1.  '  p.iP''^ 
,olu!.on  -f  .  If^.J  ■.»!!       \Vh.  ..  cp..!.^  iroe  trom  ''V.li  V-"' 


IS  •!.>*  loilwl  until    ill  hvdroK'' 
I.I    imi    w^'h  .i  ■■•rip  .•!   ti  !'■ 


llpti-.t<*   1%  e«pt*'lrd  . 

stcn«il   iMIh    I 

Jrr  iJ  »•  t  tp  a/  oni*  .»iid 


.li   ulal.:  1.1  FtSOJIl.O 


c.     Determination  of  (  SO,). 


I 


ill**   .  .>ppci    .iru.   iititi   (le^eil    II'     !"■ 
i,.,>»    Th,.  ,-sfn-..iiui:i    •!  'f-     *>'■".       I'-  ■'"  ^ 
a.  id.fv  sl,^hll>   »,th  ililut.'  hyduHhU.nc  *C)d  and  pio.  .- 


«i\ii.-  .'(   -ulp.-i^i'f.  hjiiij;  hf'i. 
Is.   iak>-    ■    Irral:    s*nip;.-   ■'!    ■■<■'    ' 


Dtitermination  of  carbon  dioxide  in  a  cartMnate. 


cniitiii- 
n.ill.'.i 


88. 

^.arbonul..-  !■,  i.f.iteJ  with  diluti'  iiciJ. 


«9.     Determination  by  dtfterenoe. 


iirm-.   .t    appaiatu>    n.i 
riin.iple  of   t.ich  is  tlie 


i 


(J 


,,  been  Jcvim...  ler  ihis  purpose.  .  few  jt  wh:ch  .i(tf 
same  a  kinuii  .viiK'H  'j'  t'"-'  ^aMijjle  is  piaccd  in  ihc 
botu.in  ol  ilie  ,ipp..r.ii  IS,  .lilulc  h^aroehloiu:  a.iJ  is 
put  in  the  -.ioppii^-a  tunnel  uid  .oiiCL-utraica  --jlpliuric 
a.ul  halt  till'i  the  fxit-tube  lo  ar>  the  escaping  s.irbi-ii 
.loxidi  The  vihoU-  apparatus.  WU!\  it;-  vOiUeiils.  is 
■veiirlie  1.  the  -icia  ..ll,:>wea  to  run  in  slowi\  .inJ,  when 
etler.esceme  has  ^eascd,  heal  is  ..ppU^'d  til!  ..!1  .;:ifbon 
dioA.Je  ha.,  boei.  driven  out  thio.i^l:  tl.w  sulphuric  aad 
trap.  C  ailx-'ii  diuxule-trei-  air  is  thf  u  •.uiWed  or  forcea 
through  Uli  the  tarnoi.  dioxide  is  eompielcly  reininvd, 
iih..!>  «hi»  ar-naratus  is  tooled  and  w.-ijjhcd.  The  «■»* 
irui-t  n.n  es'c.ipe  i.o  qiiu-kly  or  u  will  LUrry  -.v.iter 
\  apo-jr  with  it  .  only  'J  or  :i  b'ubb'.i.s  |u  r  secoinl  >;•  uld 
pa-.3  out  through  the  sulphuri,.  r.i.d 


I 

\ 


rjr' 


■»l 


OO      Determination  by  dirttct  wnvighing. 

:  l>.'   ..irhiiti  Jiiixiilc  '-xiK    the    carkKin.tte  ui'h  >l 

piit.is.    Mil  ii>r  V  jitiiin  I  h^•Jr■< 


I  ■ 


.iciil.  bvintf  niifiM'l.itiltf,  tdii  ii;  111  iii\  .  I'"**  the  rc'jll  i 

irii.'liible  in  w.iter  aiiJ  «•  .lUI  «^>v^  pr>iiil  thf   rem^iin  i  v      ■-< 

.iciJ.      Cndrr   tlusc   ,  iruinisi  .lu  (•■>   livilfmhii' i^-  uv  ul   must   he    . 

.uivania^e  ^''f  bfiiii;  vt>!dtii«       It  il  c  ^rtinplf  is  »u«|->«iiUeit  li    «-i 

I  .iif<.'i»  UiioiJe  e\i'lvi'd  Will  liMitaiii  in  iisi.ife  iiiiJ  ifiiM-iits  liyili 

■  Dtil.'iiii'    miv  Jri  imp  lablc   sulphide,  hjdm^on  ■  ■!"'',.',  v      ,  . 

•ibsiirbmjf  t!ii->c  hrlmf  itiey  can  rtAch  Iff  uiis;h  ■  i  •  | 

Ime),  whii^f  li.n  JiiMi  ■•  til  .ihM'ih  the  larbun  Ji'«.  1 ;,,ai.i 

in  lh«  (itj  iri-.       I  ill-  carbonat*.  of  which  .'i  wci^heti  quantity  is  placed  in 

0 


1  uto    .tcid    is   .«b->orlied    hy 

'  fnipl'.y  IS  siilphuru 

■.  present  would  be 

ii>  1  .iiiiiT  •fiii'O  .f  the 

th>>'i|;h  it   has  the   di<>- 

lOjiilorir  aiid  added,  'ho 

J  i.md,  if  tilt  larbpri.itp 

,  ,■   fi  I'l'iure   made  for 

Irate  (or  sod.i- 

,  .,  .    ..is  illuslnitrd 

the  ttask  .{,  1^  decomposed 


i 

u  U  ll  ^  U  ^ 


-i- 


UJ 


> 


t^"^ 

4 


by  slowK-  running  in  dilute  hv'lroihlurii.  aiid  (Vom  ti  c  drnppmj;  funnel  P,  the  e<lremity  K-^i  whuh, 
diavMi  to  .i  less  diumeter  anJ  with  its  ilid  turm-J  .ipwarjs  f  -  prf  <  lit  i;  ^^-b^lbl■lcs  c:Uiriii)4  dips 
t>clo\v  the  li'\el  of  ihd  liquid  1'he  air  in  the  Hnsk  .in^i  iht.  r'um  diomi^e  puss  out  thr-uKh  the 
short  inclined  rondeii.'-rr  C  whi>  h  prevents  part  ot  the  water  vapour  from  ({oing  an)  further. 
rub«  />  (mnfaimnj;  (jraimlated  calcium  chloride)  frees  the  j:as  frnii  moisture  .ind  tui'o  A"  (con- 
tailing  l'rai{mriil»  of  I  iiinii  v-stone  previously  saturated  with  copper  s'ltphate  by  boiiiiij;  with  a 
..ouci-ulrated  soluiii'u  of  that  ■•  i!t  and  .ifterwards  heating  to  dehydrate  trie  copper  salt)  removes  any 
hydrochloric  a<.id  ^;as  .md  hvJriijcn  salphide.  A'tiisuie-.  complete  purification  of  the  jfa.s  before  it 
reuhcs  the  bulbs  li,  filled,  as  ^hcwti  in  the  ti(.;ure.  uilh  pot.issn.m  hvdroxide  .solution  (eijual  parts  of 
pct.!--ium  hvdioxide  and  of  water  is  a  suitable  coiucntralio'il  and  lu  which  the  carbon  dioxide  is 
absorbed,  the  tube  H  retaining'  any  that  may  escape  absoiption  in  the  potash-bulbs.  //  i..  filled  j| 
of  its  leii^'ih  with  soda-lime  .-ind  th--  remainin};  J  with  f;r  inulriieil  calcium  chloride  ;  the  l.itter  takes 
up  icy  ii;oist.ire  that  inav  evapi>iate  from  the  sodi-liine,  the  ti  mperature  of  whiih  rises  considerably 
diiri'i^j  the  .ibsorpiion  ol  carbon  dioxide.  /  is  a  smaller  tube  containing  sufficient  concentrated 
sulphuric  ai  id  in  th»  ben  I  to  lu>t  slop  ii  up  and  serves  two  ends  ;  i'  indicates  the  r.ite  .it  which  the 
kjas  IS  passiiifip  thr.Mifjh  thr  app.iraius  and  it  prevents  any  moisture  lindi"'^  its  way  into  the  wei^;lied 
tubes  from  the  aspirator  V  The  tiil>e  /.  contains  soda-lirjie  and  his  a  connection  rcad>  to  insert 
into  the  mouth  ol  'lie  tunnel  B  alter  the  reaction  between  the  carbonate  and  the  acid  has  ceased, 
when  air,  free  from  c.irbin  dioxide  and  moi.stiire,  is  drawn  throu^;h  the  system  to  drive  all  v.arbon 
dioxide  contained  iii  it  into  the  absoiplioii  lubes  (#  aad  //.  /.  and  A  aie  uol  >^i>niiecled  up  until  the 
second  stajje  of  tl.e  experiment. 

The  various  connections   are   explained    b\  ttie  tijiure        lie  U  tunes     ire  tilled    amost   up    to 

'I    -    •r-.  (■'      '*'  '(■"      ■    ■  '    •ih.-.  I-1.--.  •    "'v;'   ot    _>|  is.,-«,   .    i    t^>">Vr    I"  -•"'.  .1    ti-       >  •  .-11  llli    ..r  ....,1 ..     .Hs,.rti.  ,| 


-rw 


•T<*-'z.': 


i<nJ  llic  lill^r  to   pi.  "lid  m  »H«'t  onleriiij;  thcni       i'.i  '!;.   nui-.  oi   tlie  suK   tuW-,    iT\-  liiteil 

»hofl  li-n^lhs  of  rubbci  i  ibin^.  eivli  .  i.'sej  at  the  eiul  Kv  i  •.iii.ill  pic-ic  >(  (^'a>^-riHl,  u>  fv  'ic-l  llu  ir 
vonicnts  tfum  »h«  atmosphere  W'lii',  m  i'«f>eriir«iit  i»  cvuniin-iKcd  ilu'  (fUss  »li'ppr."K  .»!!■  rem»'Vi-vl 
i<)>l  'lie   1  .il'(>.r    setvi-s   to  Ciini  /'i>.       All  ii'iiits  ;iiid  n'rks  <>h.iiiM  be  liKhlly  p  ir.ilViinii    iiid 

itn    » liole  appir.ii.is  must    hi    ,  ;   i--i4,'ht    before  it  is  us.  d        I\i  test  it   this  is  %i\  msert  the 

cork  dt  the  end  nl  ihe  iiir-pmiu  ii.i;  i  .  /.  into  the  neik  ol  the  Jroppmj;  tunnel  H  Att.ii:h  .i  lonjif 
piece  of  ghiss  t.ibing  to  the  side  tube  of  /,  letiinf;  the  other  extr.  'nity  .>!  jt  stand  in  4  beaker  of 
*4tir  then  apply  ^'niilc  s  ui-  i  » lien  thi*  water  from  the  b.'.iUci  will  rise  in  ihe  lube  ;  close  Ihe 
'ap  1 1  'ne  tunnel  aiul  Iclve  it  >o  si.uij  It  ilu-  level  .)!  t'\r  vt.ii.'i  .md  the  level  of  the  solution  ii  the 
pot.r  h-t-ulhs  rem.iin  >'jtiunary  loi  .iboii:  il.>  minutes  ihe  app.nitus  s  .m  'i^jhl  If  n.  t  the  le.tk 
must  be  found  md  lemedied. 

Instead  of  absorbing  the  carbon  dioxide  in  a  solution  ot  .ilkaln  <  hvilioxide,  s,'rii-  «ir(,.v 
prctrr  u^iinK  soda-liine  In  place,  thtrdorc,  .'I  iht  p/ilash-bulb-.  H,  i  U  'ube.  .h.iiy>d  ■  .iilv 
to  //,  IS  inserted.  ThiH  ^llbsI.lnlc.  heiii|{  in  Ihe  form  of  h  j,'i.iiiul.ir  po«Jii,  piesenis  t  liirjie  .u  '.i.e 
10  the  action  of  lh>-  carboi.  du.iiiJe,  and  its  Ci'iiversi.in  into  .arbiinale  is  aiiDmfanird  In  a  con- 
side'rable  .iino  ,  it  of  iical  So  .tiuih  s..,  indeed,  thai  the  fjuard  tube  //,  I  .•comes  a  iieces..llv. 
interi.optm^'  any  .ii.'isture  origin. diy  present  in  Inc  weighed  soda  hme  tut  .-  th.ii  nia»  If  e«peiled 
owin^;  Iht  hi),'b  tempeiature  the  latter  atta'ns  The  ^od.t-li't>«.  is  .aretiilU  sittij  beloti-  use  in  ordei 
to  reni.nc  the  d'ist'  portion  which  ml^•ht  ti  nJ  1.'  ret  irJ  (he  passage  of  Ihe  gas  Ihe  heaiiii),'  .inj 
Willis.  |innt  kOoliiHJ  ct  these  tubes  also  serve  as    i  Msetiil  ^■ll  de  to  tl."  pro)f re*s  i  i  the  ,ibs  >rption 


,  ,>i  II,. 
Ill 


It. 


To  (irrti^rm  •*.#*  »«-*imKt»ri,  w^it'*'  t'rotr  I  lo  .'i  gr:ini 
'■<.'t  WH'rr  suit..:      ■  ',  f    1  ,    '  i|    t-nj  i»l   //when 

O    >l1h  .l;;ul.-    I  III   1    I  li*rt,   w.ii 

Ihf  Ofii-rultitt     ■•  '  f  :  •  '    ■  ■•  I       /.-', r-  I  M 'A„n    ,ii<\i,U 

aftu'^iigr  fViUm  itylfiM'trntiy  itvntv  to  enxun    fttniflttf  itAi'trf'/K^i 
has  1  i-A.-eit   .  Iff  u!.il«.    coi.l  w.iler   throtiKb   the   CvnidfUser,    t't.i.  i        ■ 
luiM.fl  ft.  allow  ttir  I t'lnaifliier  ..f  rhe  rtti.!  in  A  I.'  run  ir!.*  ihe  rt.l^K.  .i-.tue. 
sitiw  (•iirrent  of  ,i"    iltr...n;li  tiu'   wh'»l#-   ,*pp.o.iij<       i^tiiliini.'iy  h«'^»  ihe  .  «■ 
tsMiin^  anit  Keep  the  mr  cji  rera  Nti'.>.l\  ,      '.Vileii  a  slifll.  leiil  lim.'   ha^  .*iap»vtl 
in.Ti  -ise  ihr  a.r  cu'-ient,  keepinfif  it  ^.'in^  lor  at^oul  Hi  fniiMieii. 

Kemove  the  ahstfrptiofi  vessels  fr  <inj  //  to  the  balane*^.  taking  care  to  close  ihr^r  cnJ 
tubo4  and  fjflavs  stoppers  .  cool  and  wcigfh       The  nu  reasr  tn  wrt^fht  i.,  the  ,  ;irl>*.n  Ji.-iviJ*' 


...trnpie  into  the  flMsk  .1  okI  .1.1.1 
II. t*  pnil  sli'pj>er  liom  /.  h  i.i  till 
*   It  to  run  tnu.  tl  *   (task  slv.wiv 

'.^tr       When  all  etTer  ves.  r.i.-e 

*>tl'..  lor  t.iwersi  I    lo  the 

■  -.o-.f  h  I.'  /  ar.J  .Ir^w  a 

I   the  \\a\V   In   ihk  pwm 

.-  the  so.ir.  .'  .»l   heat  «nd 
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V.\K\     il 
THE  ANALYSIS  OF  SIMTll     MlNhKALS  A>|i   MI\'.KA1.  rKODl'i  TS. 


3!' 


MMESTONT    OH     I  OT.OMn  F 

Lini 'itoiiK  IN  ejsentidll)  .;al.iL.iii  ^^rbinate.  hu.  iji'-erall)  i.  int.uns  rragnes.u'i^  L.irhoii.itt  .  llie 
presence  of  an-.  nHiMderi.blt  ni.antitv  it  the  liltcr  causes  ihe  ro^k  t,>  he  ijlas>fiJ  as  a  ili  1  iniv 
Other  constituents  ot  the  rock  wh:^h  .ire  nlmii-t  always  preser.i  and  « h;  h  mii'-t  be  Uctetiniiied, 
are  iron,  alun.inium,  i.jl'Ca  .iiul  pho^phornv  The  silica  is  tfenei.ilU  in  combination  wth  the  l':»ses 
in  the  form  of  sili.ares  insoluble  in  hydrochloric  acid,  though  tret  silica  in  the  forrr.  of  qu.irt/  m,\y 
be  present  als.-.  Difi'er.iiti.ition  of'  the  combined  and  frre  -.iliia  is  somet':Ti«-s  JesiiaHi  a-,  it  ^n'es 
'  il'iable  information  reijarding-  the  origin  ot  tlir  depo:  it  PKo^plioni*.  when  present,  will  be  in 
C'Ttn'imul  on    ivith   ir.-   n  era'ii,    f-lena'iiis   js   phi-'<ph.ite 

91.      Tiie  general  filan  of  the  analysis  .■■  '■-  fo'lvws.--  H>  treatment  u.th  hydro,-h!cM,c 

acid  SL'p     .lU-  iiii.>  ..    ol,;L^e  .mJ  .m  insoluble  pirti.'n 

32.  In  the  soluble  portion  !'•  I)'.'ter'tiin>t  tn"  u-i.i  (j/i.-iuiun  ti.t'iTliec  by  pre.  ip- 
it.ili'-.n  \Mt'i  .nnni.m,,ir  wfu;h  as  A1,0,  ami  l-'e^',.  '78'-  il  .iesired,  the  ptoporrions  ot  diesr 
corrivned  oxides  r  i  i  be  estiinatjd,  it09-tl1i 

C'l    In  the  l.i'.'aie  trom  the  iron  and  alu.'ninii.iii  precipnali-,  delennitu-  ibe  la.iiurn  t.y  precip 
iMt..-)r'  Willi  .-imrr.iTimni  cxal:ite.  (05k 

I  ,n    1.1  the  hrrate  from  ( -' I   deteimine  frii/j/Tif'  i;<r»i  bv  pre.  pit. iticn  with  sodium  phosphate  {84) 

■  Il    ill  Ihe  sol'jMe  nortii  n  nt  ..  lre-.h  s.impi^,  deiennmc  f/utiph(,ius. 

93.  In  the  insoluble  portion  '"  (!)  IVtcrmne  l,'/a.'  stl-cu  b;  ■■isi,  n  Mith  ,iikalii\e 
.:,irhoM.i.e>,  ire.itnich'  wiih  h;.  ^iroc  hloric  acid  ;ind  dehydration       W  eifji.  ns  Sil*,,  '98\ 

(2)   tn  the  filtrate  from  the  silica,  determine  the  same  metals  >is  in  the  soluble  p^r'u'P  and  bv 
tfio  .ame  methods. 

In  .ariJther  '■am|ilc  of  the  p'i-iera'.  delern-iiie  (he  r.i>lji.u  Ji''Xtitf,  <88'90 

94,  Wtii'h  c.ii  from  I  to  -  fri.im.  of  sample  (dt'cd  .it  liO  )  into  .i  small  beaker  l  over  with  a 
w.itih-!,-  ass  CO  pre-.en'  loss  by  =i'crvcscen  c  and  ir.'roduce  tliro'.),'h  the  iip.  bv  ine.ins  ot  a  pipette, 
trom  In  t.'  ^>)  c.c.  o;  dilute  hvdrothloric  ;ic:  1.  Atter  the  hrst  violence  el  the  elfc:  vescence  has 
siilisidtil,  warm   t;eiuly  on  .i  w  iter  or    ...inJ  bath     a   compicle   the   solulnri,  addinj^  ■'■  litile  coiKen- 

Evaporate  lo  drjness,  and  to  tiic  dry  rtia.ss  add  id  c.i .  of 
,-.^.  of  '.vator.  tiller  tiu-,'u(;h  a  small  ti!ter-naper,  and  wash 
1'.  .ish  water,  properly  used,  should  be  ample  The  -.''ihle 
•  iron,  .iluminium,  culci'im  and  maf;nesium.      The  re-iiJue  on 


tr.ited  1  /drochloric  acid  if  ne.es^?' 
dilute  hvdroch'oric  acid  ai  d  ,«bo,. 
•■veil  witn  hot  wafer  (ab.  ut  lOo  c.c 
pf.it'on  jontains  the  tfreitcr  pin  of  . 


the  filter  .  onsists  of  sili-a  .m.' 


•  ol'ii-'c  silicates  .if  the  aboee  me':;l- 


Thei.  Ileal  tiu  pte.ipitate 
crucible  while  Mill  moist. 
Minutes       cool  and  weif^h 


Analyais  of  the  Soluble  Portion. 

95.  Determination  of  Iro'-    anrf  Aluminium     He  it  'he  s 'i,,tion  aimo'^t  t.-i  Hoiimfj. 

lUic  .idjilioii  of  .1  lin  drops  o!  i.oncen.  .lU-d  niui.  a-id  mav  i-e  necessary  to  oxidise  rhe  "■■•n  present). 

then  add  ainnioiiia  .slowly,  m  vlight  excess  S'lr  well  and  uoii  tor  about  3  minutes.  Filler,  and 
A.sh  I'le  prcjipi'ate  with  hot  wab.r.  Tae  animonii  prectpilales  thi  In  Jroxides  of  iron  and 
il'  uiiii,  im,  wiiich  brin^•  dc-wn  with  thcrr.  a  suiall  ijuaniity  ot  .mIcuiit-.  ,iud  itia^;nc-.;um.      io  Iree  the 

pieciiMi  lie  liom  the  i.-.tter.  dissolve  i'   off  tlie  pape    ir.to  a  clean  beukcr  mih  a-  -niail  an  amount  as 

possibl?  of  hoi  dilute  hvdrocl.loric  „cid.     VV'asu  the  paper  weil  with  hot  w.iier.      Dilute  this  -olution 

lo  abo.it  1.^0  Ik  ,  and  ptoipiSati  with  ammonia  ay  befor,  huier.  ad  wash  with  hot  w.iler. 
I  his  (ilM  ate  should  be  combined  with   that   trom   the   nrsi    precipilatui 

as  in  78  oi    pl.ue  the  hlter-paper   viilh   the   conibiueo.   llvd^oMlJe.^   in 

and   heat   ..autn^jsiv    at   first   but   rnally    with   the   blow-ppeioi  about 

.ts  Fe,,l,  ;■■:■    \l,l\    ■    ' 

96.  Determination  of  Calcium      r.^c  combined  i^if.ite--  from  tac  pir.ip-Mt  '>r>  .."■  iron 

and  aluminium  should  be  boiled  down  cill  the  volume  docs  not  e-^fcrf'^.  .T'lH  c  r.  To  ib.e  almost 
holiiii^  sob  ti>'n  add  a  ,-  c.  of  ammon'a  .ind  'hen  a  slifjh'  ex,"sc  of  a  boilinc^  soluttot:  of  amm.'sirurn 
oxalali'  I  ontiiiiie  to  boil  until  the  precipitated  can  uni  lalate  becomes  ^lanular,  set  aside  lo.  an 
hout.    (iitei    and    ivasli   .i  few   ti.ues   with   hot   water       !  the    precipitate    and    filte'-paper    in    a 

plrilini;m  crucible,  cool,  and  rediss-'lve  toe  calcium  ..'X.  in  dilute  li'.drochKiiic  acul.  maku:i;  ;he 
solutn  n  up  to  about  lOU  c  c.  A};ain  pte,.ipitate  the  calcoiin  a.s  oxalate  by  the  .iddition  to  Ihe 
boilini,^  solution  of  aniinoma  and  .iininoiiiuiii  ii.saiate  iii  excess,  .md  lieat  a>  ii,  85 

*"t  1  hii  r.1  ,,  S.  't  ,  .'  ,,!'•.  i:J  w-,|fhrd  h  geti«:illl  ^>n»i»'i,  i-t  i»rt'a'4H*l  m.  i.  ^  .*l  ,  • -n.l  ^.*d  .fifji,.,- ,t  ,ti.-f  WT  ,-,.  ,t  ,v  ,ir»iirU  ti. 
J,-»,  rmi.     the.,,.  .'.tn  ■    .  .,.n\rr,i,.it  .Tprr..«.m.-'f  mt-tn.Ki    .  !  .  '    '     .       rd  fi,»rr 

p.-lK"\     *;,,h  *■  '  .,.*Tv  M  Imr    aiu'  kvpiirn     m.^n^-ratc  iht-  h!'.  It^'l  tisd 

we;,(h  .1  ,.uii 

(•  ')  II  .■  .1    • 

«*'ef.  th  i  mft,  it^  -Im 


.1  r,-,  1  ,  thi  -iinoi.  It  i"!  I' 


ine  piMiMly  «» t[iv^m 


'int  w.so'  pi.wrtior  "f  t' 
ii<l«Clai  i><«-r>fl 


97.      Determination    Ot   iVInqnOSfUm       The  two  nitrates  ir.m  .f.c  cri.un.  ,,r«ip.tat.on 

'     -1    r      •  •    ■         •  ■  ■  iy  ..Ikahii.;  «iili  .imm.-nia,  made  j/wj/  neuual  by 

;idd,rp  ..vdrochlonc  ac.O.   i.cxt  ,.uU  ab^ut  2.  L.c.  of  sodium  phosphate  ^olulKm  and  st,r  well    then 
n  to   211  c.c.   of  •"r-T.c-n-M,   ,v.k.:-L-    the   sahuion    slronylv   alkalmc    once   more,   and   loliow   « 
instructton!>  lai>!  "^ 


9a 

in    : 


l.'itii.inn   t  ru.  ibl 


Antilysia   of    the   Insoluble   P         -»*»• 

Determination  ai   Silica         .■   ■  . 't,    ,  'Pe.   ^onta.nmg  <he  insoUble   rc.id.^ 

V\  lui,  iliv  ig'.ition  ...  complete  add  irom    I    to  2  grams  ot   drx    s>.dium 
.  xurr."  "' tiiixin,;  the  contents  of  Ihs  crucible  thoroughly  with  a  stoi.t 
v.nL'lv  till  the  whole  has  been  in  a  sl.itt  of  clear,  ouitt  lii-ion  ;or  about 
ha-  'ind  plate   it  in  a  small  well-covered  casserole  (or  deep  porcelain  ot 
I   L'o  or  30  c.c    of  wattr.      Add  cautiously,   a  Utile  at  ,i  time.  .  n.  ugh 
,v;a  to  dissolve  the  fused  mass  and  still  leave  tlu-  solution  acul      f^'^i^'^''|;« 
t:v:ipor.ite  the  solution  to  complete  dryness  on  the  water-bath  and  add 
.•       icid  and  cnoujrh  hot   water  to   complete   the  stlittion   of  the   salts 
titst  w^th  hut  water,  then  with  dilute  hydrochloric  acid  and  .igain 
of  ihc   silica  must  be  verv  thorough  to  remove  all  traces  of  iron. 
Evaporate  i»-e  hitratv  a  second  umc.  take  up  with  acid  and  water  as  before,  and  ag.iin  filter  out  the 
;:;    ,    ,  ,,,   .       ...... V;.r  r  ipcr  than  for  the  Ur.sl  f.ltraticn.      Wash  as  before  ai.d  repeat  the  process  a 

'    ,  ,ti. in  through  the  secoiKl  tilier-paper.i""'      I  he  two  fiiters  now  contain  all 

cith  into  A  pl..tir.un-  crucible  and  ignited,  gently  at  first,  then  strongly 
laiiv  wan  the' blow-pire  'ill  the  wcisjht  is  constant.      Even  when  obt  aned  in  this 

It ^rh   ,t  in.iv  .ippeai  ptrliictly  white.      As  a  check  on  the  silica, 

-  contents  two  drops  of  concentrated  sulphuric  acid,  then 

••.iporate  cautiouslv  to  drvness,  ignite  and  weigh.     The 

vuvL)   tho  am.vjnt  of  silica  driven  off  as   silicon  tetraflaoride 

,  f  the   oxides  of  iron,  aluminium,  or  titan. urn,  or  of  calcium 

)U.iiuity  It  should  be  diis.jScd  m  hot  hydrochloric  .'jcid  and  added  to 

li^a      Titanium  is  seldom  present  m  .tny  considerable  an.ount 


platinuiii   basin. 
conccntr.ired  hy_. 
the  cricibiv   and  wash  it 
>    •  ;     o(   dilute  1  -..i  >•  '  V 
out  the     . 
I'lt  water 
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la'  nil: 

'  e  -^il 

<><)       Analysis  ot 


nitrate    from   Silica        rt-i-.  filtrate  contains  the  same  constituents 

,   ,,      ,,,,        ::..M  ,,    M,     ,■       •    •.    which  WIS  sol. bit   in  hydrochloric  acid.      lhe»e 

,1,'  I  '    i      Mmind  in  the  same  manner  as  belore.  thou^ch  som.limes  the  two  solution,  are  mixed 

■   ,'..   cU-..  I  ...nations  made   .it  the   same  time.      The  principal  objections  to  this  procedure  are: 

Washine  .he  rrecip.iates  is  ma.fe   more  diiricaJt  on  account  ol   the    .  rge  amcunt  of  alka.ire 

■ides  in  solution.  (-^   Ir  is  sometimes  useful  to  know  wh  ...  ■r<^r-' '     •  «'■«  consti-uents  occur 


in  ihe  solulile.  and  what  in  the  insoluble  portions. 
too.     Dutermination  of  Phosphcrus 

<■  idcs  in  '."t  1 


wii.i  l.ic  : 
also  in  t! 


salts  as  ammo 
Treat  abr 


.nr!':um 
'lom  the  silua.      VVhc.n 
o-rains   should   be   Msed. 


As   pracu.a.l-.   .i-i    uiui -.u-r.^ '.    ^,  i,.,...i  : . -i^.  •■ 

oed  i.i  the  form  <.^f  ferric  phosphate  along 

.1  solutile  in  hydrochloric  acid,  and,  of  course, 

is  neccssarv  to  determine  the  phosphates  a  fresh 

sample   ol    aKut    :.   c^rams   should   be   Msed.      The  precip  :ate  produce.'  by  amm  nia  <»5V  Jifter 

washing    is  dissolved  in  nitric   acid  and  the  pho-,phori:s  separated  from  the  iron  .uid  aluni.nium 

ho  moivbdate  in  wi.ich  precipitate  it  is  subsequently  determined 

-    .!  the  sample  as  described  in  94  and  ad.l  ammcnia  to  the  soluble  portion 

1     .1  I-      '         ■i,.iro\Keb   .<iiJ   iho  ferric   phosphate.       Wash   as   much   as 

.       -  a  tia^k  of  about  .''itiO  c.c.  capacity,  provided  with  a  good 

,        I,  ,,.:s  01:  the  paper  in  warm   dilute   nitric    acid   and   add   the 

niich  more  nitric  acid  as  mav  be  necessary  to  complete  the  solution. 

■■.     r-.-    piiate  which  forms  ai   nrs.  w  ';   ...n.  !ut  onlv  just,  dissolve 


contents  of  the 
Add  amii  •  • 


Mas 


with 


as 


■■allr«  .»l  •v.ii|.,!Mmli  . 


,,v,i  {hMattium  hicarhonat* 

•  It;  Ic  f.»>s  into  pfcciptla;«» 

^  .,...>'  f.wni'lvtr  ilw-otnposilioil. 

Vi're  impurity  th»o  .smaller  tine* 

[..►u.l.  .-.-.csLIt 

■  .kr  in  a  liL.t  tn.liath 

L.  water,  tMil  and 


11 


wfrn  1  I  lU^i  ^  •''  ^  I'v  !■•  ■  i-1'..-J.  .1  »i'*v  ci:  ips  of  Jilute  iiilrii:  acid  may  be  udJeil.  .uid  thm 
nu  re  a.'Jimoii'ia  if  iiecessatv.  The  -oliition  •.hoiild  now  have  the  dark  hrown  colour  nf  neutral  (not 
the  ;iehl  vello*  of  .icidi  fert.c  .i.luti>>ns:  it  should  he  prrlriiS  clear  and  should  not  fxceed  To  c.c. 
in  \olume.  IK-at  the  solution  till  it  is  as  many  de^-rees  ubfve  <'>0  as  Hie  i.iboratorv  temperature  is 
be.'inv  •-'"'.  \iid  to  it  in  equal  volume  of  an  .tcid  solution  of  aiTiinoinupi  molybilatc'"  which  mast 
be  at  "the  temietaturt  of  the  laluvatory.  Stopper  the  tlask  firmly,  » rap  in  a  touel  ami  shake 
viporcusly  for  fi.e  miiuites,  then  allow  to  settle  foi  the  same  space  of  tmie  Kilter  quickly  thr.u^;h 
a  strall  hne-Krained  paper,  and  wash  by  decantalion  with  an  acid  solution  of  ammonium  sulphai.  " 
till  r.  ,-..-  of  the  «aslini^s  ^-ive  no  colouration  with  dilate  1  vilrO),'e.i  suiph:de  water.  When  this 
point  is  reached,  disc.ntinae  the  uiNhinu  and  place  the  Hask,  which  will  still  contain  m.st  o!  th.- 
precipitate,  beneath  the  funnel.  Pour  12  c.c  of  dilute  arnmoma  o.  ii  the  filler,  to  dissolve  the 
ammonium  phospho-inolvbdale;  run  this  into  the  tiask.  wash  the  paper  carelully  with  lixi  c  ..  .f 
water  and,  if  lucessarv,  add  a  little  more  ammonia  till  a  dear  solution  is  obtained  Transtei  tlii^ 
solution  to  a  beaker  and  make  it  tamtly  acid  with  dilute  hydrochloric  acid:  ilien  add  :i  .rwt.il  o' 
tartaric   icid,  mak.-  all- .Kne  .ifjain  with  dilut.*  ammonia  and  allow  lot  cool 

Next    -Ji'   ^!  ."ii,      '.   \I.'     in,    II, J       n  ;■!•■!>    liie  estimation  as  insfiictcd  in  80  '" 


101.     Should  Manganese  be  present  " 

V  'e.   132 

102      Dct<irmf nation  of  Carbon  Oioxidt; 


^iMTrtt*' 


;h.-,i  ,; 


Ma.ni. 


diMie  as  iie-,<.  f  il  c^' 


aB.9o 


(  I  \  \ 

Clays  are  formed  by  the  disinteirratio'i  i^'  roci-s  •  nta  r  mg  silicates  o:  ii;:mmiuin  .md  i..iiii»i 
ot  a  inivti  re  of  real  clay  «itli  qu.irt/-s.ind,  contaiiiinf;  varying;  amounts  of  compounds  ,if  iron, 
.-a'  mm    mapnesiuMi,  ai'id  the  alkalies 

I  he  following'  are  jsuallv  estinnied  being  the  most  important  constituents,  anJ  the  pr.' 
;c  ^f  .vhich  determine  the'character  o.  the  rock,— SiO,,  A1,0„  FeO,  Fe,0,.  M.;t>.  i...l\ 
K,0,  combined  water,  and  carbon  dioxide 

In  tfchniral  work  it   is  lustoniarv  i,    omI.  .■    .  mechanical  analysis   by  which  the  .oarse   and 
:id  .I.'.-    .    ;v.r.,'.'il  ''.  in  'he     lav 


103. 

pi>rl.:-i 

foa. 


112 


105.     111.-  general  plan  of  the  analysis  may  he  cutiim^i    ims 

I      p..  I.  1  lime  tin    uin,i  by  fusion  «itli  mix-.-d  c.trboiiates,  106,  t07 

i':i    In  tn>'  iiUrate  trom  the  silica,  dcteriiune  :-,,>,  an^i  ulufu-riK      108 

(.!)    In  the  mixed  oxides  of  iror  an»l  aluiiuniuni    detk-rmine  the  irrti,  109-111 

]i)   In  the  liUi  itc  Iror.-i  the  iron  and  alimimum  prvcipitale,  deteiriu'.e  i    •-■  ■  v,. 

(Oj    In  the  filtrate  from  the  c.ilcium,  determine  the  tn<tgnf:'um,  112 

(6)   .\   fresh  sample  of  the   clay  is   decomposed   by  heatiiiti  i!  witli   it  .  own  is-i);!.!   ol   pure 

ammonium   chloride   and   ^\g\n  times   its   weij.;!!   of  pre.ipit..tcd    ci-lcium    carbonate.       Tlir    unTer- 

soluble  pOitii»i>  of  the  fu   ion  contain.^  the  alkali  ineials  and  .  alcium  in  the  form   of  chlorides        !  he 

calc'um  salt  is  ntnov. .!   by  precipitation  with  ammonia   and   ammonium   carbonate,  the   ammonium 

compounds   expelled   b\   heat   and  'lie  mixeJ  .  hlorules   of  potassium   and   sodium  'xeiphed       In  the 

combined   chlorides   ihe  /...Ajo,,,.^   is   peecp- at.,:    and    wc:t;-R-d   ..■■   poiassium     hlu  .iplat^nate      'he 

tndium  is  thus  determined  b)   difToien.e,  113,  114 

[')   In  a  separate  portion,  determine  the  lunibineJ  -fa'''     115 
(8'   In  a  Separate  porti.in,  determine  the  iurb-.)'!  dtoxij,     116 

(9)    In   a   separ.ite   portion,  determine   the   .imouiil      I    >'.  »i  p'tuni     n   th,-  /.'»-"«,  comttwf 
This  IS  done  b^   decomposing,'  the  rock   in   a   sealed  lube.  1}   nuims  oi   sulphuric  ,niid.      The  ...sjulion 
IS  subsequently  washed  from  t>i,    lobe  ..nd  -..trated  >vith  potassium  permanganate,  117 


106.    Fusion  and  solution 

fnu   ■!     11' ■  L  f  ' "  ■   rsi  1 1>   c  ■    if  ■.til*      ; 


Ihe  ciav  should  he  finely  ground  until  whi-i.  rubbed  «itii  the 
■V  ,liiid  ;it  from   PH'    !o  Uo    to  .onst,o'l   .wit;hi 


i''i  1  -  |tf  (i.(ie  a!n,iiiiiii.tiTt  m>'.vbaHli,    :i»»i<|is   n' Ki  ■     ■                             ,    . 
.inj  aja  Hli-wly     ':fli  it^nilan' ftf-rrinii.  N' .Km,       ,»l  iiilrv    *.  , 

pt,.*pS„l..       .  ,      ,,       rl  ,.    ..,t„r.T.ni.   .'1  Ihr  r-..Kcnt  will,  thr 

th*  Jarii    .,,  ■    *    \ .  •!,■  hi.'.  ,-o  iiTinic.liatfV  orl.tfe  ,11m'          '"-     ,  .^    

llr  f.ircn  .  I'at  ■«■!    at  .  .'(T,'ii.  tiU  .wlil.  i»  n*>' .•!  ii'ttain  Li>inisMHt.>r 

It..  ..    ,  fMAJe  hy  d.Umii  '■■'<»*'»  t    .1  watrr.  /(..i.e.  t»*  dil'J*- «i' 

•     1  ..i-.ct  (Tirtlii^  .if  ".tima'iiti  (•Vi,>Kphal<rs  t,f  Hsfniititr    124. 


'  UtI  aii*l 'M  r  c    of  i.'ciic«rttiatcd  aulpbun. 


n\  'ij^n    nne   ^'an>   *>t   ■  lat    r>t«^    'it   j^aU"  men  *'  .inO  t;  m^i  ■'  i4j>  mh  *i*i'     ■  ■        ,      \    witii   five 

(,'  anis  ol  fu.siuii  mixture  mixed  >.  irhimalts ;  stc  note'"';.     Bru!.li  the  inixti.  <  i{«  plitinnm 

ii'Kihli'  rinsing  out  the  inorl;ir  h>  lubiMiij;  :n  il  an  adtiiliiMiai  amcin!  nvi  ■.  ^  ..  ■■•i^  I  |»rani)  of 
fiiiion  mixture.  Tlie  o|  •■r;iiion  mj<.t  ne  Ciiicfuiiy  perfurnii-ii  over  a  iiuel  of  ^.'la.'eil  pife'"'  '"  >>r<J<f 
IhU  no  loss  nM\  lake  plai..;  I'li-e  Ihoroiijjlilj,  anil  when  c»h>1  traiiNtcr  the  vucibie  and  contents  to 
.1  moderately  deep  porvtlain  ha-.iii  or  casseriile  of  .■iJ'ou'  l.'i  mi  di.tmeVr  W'lrh  the  aid  of  a  line 
ef  ol  hot  water  from  a  wa^h-boftle,  and  repeated  >mall  a(ldilK'iii>  "I  hydiucbloiic  .icid,  remove  the 
fused  nia'-f  fn^m  ific  iriirblu,  md  lomplite'y  d':iompose  the  i.irbonatcs  bv  lurthei  udditioi. 
of  dilute  h\droili!on^  .1.  id.  K^niove  the  Lriicihie  and  thor.^iitrhly  wash  it  with  hot  vvati*r.  1  iS<iini; 
it  at  liic  <a'iie  iim>-  <.m.Ii  a  pohninaii  to  remove  adherent  .silica.  Kvaporitc  the  c>inient>  t  I'e 
..ivs.'i.'l'   "11  111"  »  .1.1 -'1., ill    SI.  (»..:.,,^'  ih,>  p.isty  substance  over  as  lar^'t   .    -arl.ue   is  oosiibk 


f07. 

hoii. 
cool 

111    ■ 


Dvterminaiinn  of  Silica       il<'at  the  contents  of  the  ^i  oath  for  two 

.  !ie'i%eeii  li-^     11. d  1  1."j  ,  -.ui;  ii^;  tion.   time  to  time  in  order  to  j;!.ii.  il.iic  the   .lass.      When 
idd    1<»  .    .      ol    di'iite   livdritlilori.-.   Ui  id    and    enough    hot   water    to    complet   I>    dissolve    the 


9S 


■.lie  nitrx  acid,  .iny 
the  tiltrate  from  the 
then    cautiously  add 
decant    the    clear 


108.  Determination  oi  Iron  and  Aluminium 

lesuliic  t'l.it  iiin.iins  after  driving  o\\  the  silicon  lif  luo'ide  and  add  it  to 
silit.i  H.'il  ilie  so'iiiioi).  :.Jd  aboi.t  i."'  c.i.  of  li.i  ite  bydrochloriL  ac.d, 
ammonia  till  the  solution  is  alkaline  All.  «  the  precipitate  to  sjttli 
iKjuid  It.  1  »:ish  the  precip.iale  with  hoi  watei  In  de.  anlation,  ' ' '  then  tin.illy.  'vitli  f;rea'  rate,  en 
the  pap>:r  Kedissolve  in  hot  hydrochloric  acid  and  repe.il  the  precipitation  and  washing.  'The 
tiltr  itcs  and  v.  .-,hin>;s  froin  the  t  vo  precipitations  are  used  t.^r  the  dettrminrition  ol  Calcium  and 
M.ifi'nc-iiiin  1I2\  I'n  ilie  precipil.ile,  separate  it  from  tiie  paper,  i)^nite  tlie  latter  in  a  plJiinuim 
criiLihlc,  .lud  I*. I  lornier,  .imJ  ri-.;tiiii;'  M-.,ny  th-?  t'.ii.  ■.  of  'ho  hloiv-pipe."  Cool  ..n.^  w.,'i(,'li  the 
ltl''^tllre  I'l   K<:  >^    ,iiu!  .\  .   1  ' 

109.  Determination  of  Iron  li.e  loiai  amount  or  iron  r:  tin  .oiinnid  l-tk  and 
.I'll-  i  ■  .  I  ..h".  i:  ■'-■  ;i  ..  I  :.  tin  .'.lied,  after  whith  the  amount  o!  .iliiniinium  is  found  by 
dille.uvc  l!p  ij;iiiied  pretii  i.ie  ol  I- e,0,  nd  A I  O,  is  seldom  readily  sohible  in  hydrochloric 
acid,  so  the  foirming  nietlu  d  ot  solution  tmist  be  .idop'e.l  I'l.ue  in  the  cm.  ible  i  A-hich  siiould  be 
a  !iri;e  rne),  cotitaining  the  i^niteil  and  weighed  precipitate,  ■">  (^runis  .if  p.':>s>iuin  pyrusulphate 
■fusel  polassiuT  hydrogin  sulphate),  ai.d  h'-al  K'="''>  "i'ti  ihe  flame  of  a  biinsen  burner  lor  about 
oit"-  l.our.  I  hr.  temperature  should  be  s.>  regulated  that  the  mas*  i>  just  kept  liquid,  and  a  sl'|;ht 
evolution  cf  sulphur  t'loxide  is  n.iticed,  but  shoild  be  as  low  as  is  ton.Sistent  with  these  conditions 
b*ing  maintained  •.  fair  dejiree  ol  watchlu'iiei^.  is  necessary,  or  loss  mav  he  occasioned  by  sudden 
cverhv.itinL',  and  lie  pi  action  oi  its  contents  from  tnc  ciucible.  VVuen  the  fusion  is  complete 
(tile  fused  mass  sh.i.ni;  I),  slei.r  ind  tice  from  l1o.itin>;  m.ttter),  nUow  the  ctuctbk  to  cool,  rotating 
It  mcanwh  le  in  -uch  a  wav  as  !o  make  the  mass  solidify  round  the  sides  t.<the'  th<n  as  a  solid  cake 
at  the  bottom  1'l.avc  tlie  crucible  in  a  "weaker  and  add  enotiKh  walei  and  ililutc  sulphuric  acul  t"> 
c...T.pletely  dissolve  its  contents.'"'  W'.irin  lie  sc^lutio-i  almost  tn  boiling;  ami  pass  hydi.iijen 
sulphide  gas  into  11  till  n.i  iurther  precipitation  of  sulphur  (i>r  platinum  su'phide)  lakes  place.  " 
I  over  the  beaker  aiici  allow  ii  to  st,ind  for  a  lew  hours  (this  renders  the  piatmum  sulphide  eas  er  to 
lilter  oil' !,  then  boil  and  aj-.iin  pass  in  hydv..if;en  sulphide  to  completely  reduce  the  iron.  Miitr, 
while  iiol,  into  a  flask  throiif>li  uhich  •  stream  of  carbon  dioxide  is  being  passed,  boil  to  expel  all 
•Tvdr.igen  siilpi.i.le  (.oniiiuiuig  meanw!  ile  !0  pass  in  carbon  dioxide),  cOol  and  thci  titrate  tfie  iron 
A'ith  p.itassium  permnnganatc  llic  hylio^en  sulphide  used  must  he  verv  ir.irefullv  wislnd  o. 
■t.icc-  ill  itcn  iti  ,'.  f'i     uri.  J  -iver  from  ilie  generator. 


(bv.ve  pft-'fTi.»ii-  (fmerxltv  •cttic*  very  slnwly.  .ird  :, 

i-   .t  ..•  n".     ti  ,1  -' i ',' -t.!'*,sl  «olui.'-,ti  til  'erm  ,l,..r..' 
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iS    \o 


t  use 


liiul 


tlO         \i'    'I'e'    auth.'d   lor   the   ili-tfrinmfit.on   of    nou   lii    ttie    pietipif.tt 

hetor.-  ■     II-  poia^MMm  p".  "^s-'phale  am!  Ji^m,.   e   the  L>M,tenls  ot    'h.   .ni.  itiie  in  «.iter  .onUmmK  .^ 

drt.n.tr  ^nioari  ot  MuW  salphuri.    „  .J       ''..v.  the  ,..hit.oi,  s:o*lv  ihtoii^l    a  ion-s  reUuaor. 

wash  the  red.Ltor  with  !:).>  .•  ,..  ol  wat.r        luiatc  the  soh,t:.<n  ..,  ihc  reduUm  ti.>sk  vvith  p>  i 

p.  rtMai.L-an.i'.e.      It  is  usik.IK  neitss.iv  I      .naKf   .«   hhi..W   determmition  with  the  red^it 

Mt.-lv  belor.  or  after.  UMt.t;  'h.-  s.inu    -.ohimcs  -I  !i.|,;,d    .ulphuiic  acid  ar,!  w.,>h  w..:ei 

|/».      Vet   another   m.thi.d   is  a.   lolK'ws;      fuie    the   mixed  oxides   ol   T';'"   -'"J    t.un.inaim   «.th 

potas-.iuin   pyroiiilphale.  ex 

rcd'jce  the  ferric   iron   lo  tl 


i;l   Ihe   lu^ed   riass  .» ilh  dilute   sulphuric   acid,  fiiter  if   iiei.fssin  .ind 

lertous  condition  b\  buhhiinif  MilpM  ir  dioxid.    throiiKli   tl>'    sohition 

(ShouUv'irhursepaiate  filtratlor.  is  id^saHe  !  Iranster  the  solution,  nhi.  h  n  ust  smell  stiont;U 
ot  .ilphur  .l.oxide,  to  a  conu  ,.1  0  .sU  n.,ui,led  wiih  j  .  ork  and  delivery  t.ine  bent  over  at  uKlit- 
antles       C  I  >mp  the  tla>k  to  a  leicl  st,.n  1   and   h^i   .H    ihe  excess  ol    sulphur  d'oxuhv  inert, nj;  :  he 


It  2. 

:y  neJ 


siirt.i-'e  ol 
A*.  MH/r    IS 
an-   cooled 


,i:i    \Aft\. 


an^^les.      i.  i  imp  .  --      - 

end  of  the  delivery  tube  iwhen  all  the  sulpha,  dioxidr  :s  appareniiv  expel  ed)  iiiuler  'he 
dilute  solutoii  ot  poi.-issiuin  peniiai.^janate  containeJ  m  .i  testt  ,be  held  n.  the  h.ind. 
the  p.-imaiit,' mate  's  lo  Imii^et  dec.  '  .mrised  by  'he  i-.suni^'  « '*•■  i'""  ''•'''^  •"■''  ^"t-n 
under  the  v^-dter-l:'.p  and  the  iron  titrated  wiih  pctassnin.  pel  isan^anutc. 

Dotvrmination  of  Calcium  and  Magnesium,     i  h.   .   .  eineins 

Ih     •■,-ia-.    ;:     !■    .1.  1.    ..Ill  ..:■  n.iii.i.p    a-     U    .r.b.di:.  56    in. I  37 

tt3.     Oetormination  of  the  Alkalies      l  .r  n..,    Ik  a.    n ..    t  w  n'  ■  d  u,  ,.,  ,„.. 

palp..ble  pimder.  V.eifeii  '.S  ^;r,..n  iif  m  ..gH'f  mort .,  ado  to  il  the  same  amount  of  pure 
ammonium  chlcndt  and  unnJ  tHe  two  tOK'et!  -ir  till  they  a,e  ihorou^n!)  mixed  Next  weit,-h  out 
J  i-rams  ol  pure  ca'.-iium  carh.  nate,  ..Ud  the  ^;reaier  part  of  this  to  the  Ci-ntents  ot  trie  n.ortai 
and  ^^ind  these  till  the  mixing  is  compl.tc  I  lan  !er  the  mixtnre.  by  meai.v  ..I  a  brush  and  a  sheet 
of  gla/ed  paptr.  to  a  platiiiam  crucible  oi  from  abojt  •-'')  to  :iO  c.c  capa.  itv  ;'  •'  rinse  out  the  mortal 
with  the  retnaininj;  portion  ot  calcium  cath'  'nate  and  pla.e  these  nnsin,ys  ;i.  ihc  uuciMe.  Cover  it 
closely  and  appli  the  llame  ot  a  bunsen  burner  with  fjreat  car.  s,,  that  the  lovwr  third,  hut  n..  n.  )re. 
of  the  ^n.cible  is  kept  at  a  dull  red  heat,  lo  aid  in  refji.latinj;  the  tempera:  .le  it  is  •■  eiy  c.iivenient 
to  fit  the  crucible  i.ito  a  hcle  c-il  in  an  asKsios  ,.oard,  so  th,.  -he  ipper  pi;ti..ii  is  piote.ted  tiom 
lhcdlrecthe.it  ot  the  tiame  ;  or  .t  mav  be  embedded  it,  cjh  .ed  maijnes.a  contained  in  a  lai^'er 
crucu.le  and  the  heat  applied  to  the  latter  When  the  smell  o-  immonia  's  no  iiM.jrer  percfivcd  to 
nrocetd  troni  the  c.mtent,  of  the  .ru.ible.  ihe  be..l  m.is  be  sliK'htly  increase.l  and  should  be  .ontmued 
tor  ai.  hour.  Ihc  ;nass  yhould  bv  :hi.  tune  h,,%e  Lomplet.-lv  sintered  lofjethet.  but  should  no-  hav-i 
been  allowed  to  luse  into  a  solid  ^Akt  Place  the  ciucibl..-  with  its  conlei.ts  in  a  porcelain  cesse 
ai.d  extract  it  lhor,>UKhl\  with  boiling  water  1-iltei  and  wash,  at  fust  !v  decantat.on.  bho.iid 
tU-  r.-sidue  cont.un  any  lar(;c  lumps  which  do  net  easily  disintegrate.  !he>  n..iv  be  .arelullv  trans- 
ferred  to  an  a^ate  n.ortar,  broken  ip,  irK:  ua,>.ed  back  with  hot  watei.  Hie  dkali  meta.s  and 
calcium,  in  the  lorm  oi  chlorides,  will  he  lo.md  m  liie  dear  scU'i.in.  Il  is  well  to  test  the  residue 
by  diSi.cIvinK  it  in  hvdi.. chloric  aad  Should  it  not  dissolve  fi.>m  the  iil'cv  cornplelel  it  would 
ind.catt:  ihat  the  m.neri,  had  not  been  entireli   deconip.  sed  by  the  lusion 

hoil  the  solution,  now  .oniaining  the  chloride-  ol  caLium  and  the  aikal.  nut.ils,  in  a  p.ir.elain 
vessel,  add  1(1  c.i  of  anin..)ni..  and  a  sli^-ht  .-xcess  ,.t  a  lVeslil>  piepared  s-lution  of  ammonium 
carbonate.      Kilter  the  solution  m'c  a  pl.itinum  dish.      Dissolve  the  pre.  .;>iiate  .n  a  sli^rht  excess  of 

>  Ji  tiioh).   *»  irrtr  »► 


'1-isH.  a. -iii/>  tlir  Hxluti' 


.Lr...  ..  .    „  jJ*.^  .  bKht  r'x-K  .'f  «l..~-.sJ  -nJ  thv  luhc  .,  i.h...a  l...vlh,rj.  hllrd  .,th  ..-II  w  ,.h.sl  -h 

pnaUbltf  from  irt.1.  l     .        i  »       i     .       t  ,  rl      t; 

u^n,      M        t     dj  s       T      .     .L-.      .....  .t ,t.i,    ^,(1,  .V  jior   an  J  pour  on  I.'  it   .i  •.iliittor  c.MiU''titi»j  -t->.i'    I   ,• -at.  sit 

St-rthc  /inr  woti.  pi>ur  .tff  tl.f  >oli.tk>n    »*a»h  r»'i»*-.lcJ:\  witl.  'titer 


The 


nBduttiT.  if  It  h.i^  t 

Mm'  Viiliiiri»*if  I'uuiu     'I  the-  tame  Ai.slit>  ■*•*  'fi' 
•miniftt    -f  trtin  'iktn  u;>  J*.iJ  lon^ftjufntlv  *hf  a-n  ■"! 
been  p.tiS4j  iKr  .<.^h,     II  >-   in  aJ^  ■»'  l.»s'i'  !■•  h**-\*i 
l>«-n  :mKh  UN*-.' --m. .- U*t       *  .»••  J.  j'^t-J      T.:  Jo  ih, 
aierv^ro.it*  i.itiatc  Jisul   «i  in  it»'  *..i.  or  «  il.r  and 


b*-  .in;i!>s 
»t  pifrt'ianK  >n^'*   ' 

^.isn  It  (hiT.tMj[M> 
tt  r'ttnc  lU  tj 


ilirn  ».lh  **atei  s  .^hitv  a.  iJitwd  *ith  h>Jrv^h'un.  *  .d  «'iJ  tinally  wth  j.>jri-  water 

/r«.   A.,  nhw.-ti.m  mavari*!.  If  lhl^   -n.-M,r*t  t.n   itif  (olIownK  r.r.Wk)0      Should  anv  titi.oiuii   (>■   p-.-m- 

.mwiscd  at  :he  tarn.- tim- aitlie  iron      -l  *"*  .:n  -i  :-    .■  W  .i..,u.. -.:**:  tr-r—ff^-  :■■>:  pri*c-~"    "  '■•— 

made  io  tat!  on  »he  alummiim  rather  than  -n  the  tron  Jt»*rmtTi.itu.*i-     Aj^art  ti-^i,  svich  ot 

I  T  ?  ;  Ihi  V  Klt<  itii  .  ^rh^Mi«tc  And  a-r:not.;i:in  ihlondr  nhouUl  K  -viKyialh  pr>  pan-d  i*-»!  uv-d   l.'i  if"*,  P^»*'_ 

carr-  ib  taken  m  ilicit  prrii-raiii-P  ihr*   *■;!  t-o    Ik-  cnlirch  t'ec  fro  n  alk 


nd 


Ihr  via}  »l  wi!i  h»    -edi 

..  Ihi»  nieihtxl  i>t  iie'i-rnunp  Tcn  '^  rxcr:*.  -t 

E\.n  »htn  thf  tfr'-ate-l 
j-id  a  I  ".irk  df'^i'Htiidl  •  ri  ,h..uK1  tx-  rr  i.ii   o     eu.n  t-.  *  --^iTiiiic 
',»M  A,l,wUyir.i'f^ak.um    *rbonat.  W*.  t-d  .r  tU   hu:t.  m  ol  rht- cr„---.l.U- oer  -r.:  tt  e  .>v*liir«  .s  added  wu,  ^rvenl  ihr  iuKi^   .^.ef.a«   t- 
the  crudble ' 


■y 


u 


ililu'.e  tnJf.'i  hloriL  acid  nnJ  repiciipitatf  *i;.  amiiiomum  tarhoiiaie       \-l<l  ''»•  >.'>'ii't  hllf.it.    tn  ilie 
lirst  .Kid  vv:ipoiaie  to  Jrviitvs  on  the  n.U.r.h.Uh       l);iiiif  the   rcsiilue  vety  c.iunoii>U  oM;r  a  small 


llanir   ti>  drive   nil   the  exce-is  i^f 
esi.ipi-J  preoipiiaiiun  by  ttit  HiniiK :  , 
r    •'  ■  11-  trt'tn  ihr  «-K|r,iUi,M'  •■(  anim. 
1.  It    I'l    .1  ■■iil-.tii'ii  1*   Mniimnr 

plntin  itn  dith.      Wash   Ihv  pipei   th.    -^i 
till'  w  iti'r-br»th  and  a^aiii  ^>iitl\  i^niie. 
?vapor;ile  .ind  iy^nite.      WiMfjli  the  disl. 
^hlonJes  o(  siiduim  and  poLissiurii. 

11 -9 


mn  will  :ilniost  certainl)   haw 

thr  folKiv  iii(,' w  ly  .   dissolve  Ihi- 

•  I  ..'..i.i   I'l  .   ..     II  ksaier.  iJd  two  dri>p\  ol  ammonia 

KilU'r  lhioii(;li  a  ver\  small  paptr  into  a  .>i-ijjli. J 

;ih   *itli  hot  water,  ev.iporate  the  tilirate  to  drvnos  on 

Add  aboi.t   1  I.e.  ol  ...'lu.eiitrated  h^dro.  Iiloric  acid,  aj'  im 

•  •,',  \y  ,' !    ••.!«   .'    i:-^T    ,-•    tli<-   ..onitiii  fil 


Oeterminfttion    of    fotnsaium        I'l^solve    the   i-onioined    cl.io  iile%   Dtia-niL!    .1-. 

.,!'    !     •, ,  .     ii:^.    ■    rm  'iv   .I'l     '.     ,1    ^mall  porcelain    dish.      Add  a  derided    eXk-s       >l 

^hloropiali.uc  acid,  warm  on  the  \4a'tr-n  itli,  adJinjj  tmnigh  warm  water  to  redissoKe  ibu  pic- 
>.'ipilale  of  pota.-.->nim  thloropiulinate,  and  evapor.ite  till  Ihi'  residue  hi'^roitics  pa>t>.  Add  '''•  cc.  ot 
.lUohol  !!*<*  ■'  or  str..ii.f'er  I  ami  wash  by  derantntioii  with  aKohol  of  the  s,.me  itren^-th.  p-n.tinf,-  Ow 
'.v.ishiii^,'s  through  -i  very  small  filter  The  vvasliin);*  should  .if  tirsl  be  yellow,  .iiid  the  prof'ss  ma> 
Iw  stepped  when  »hiy  iieroire  entirely  <  ok  urle>s  and  the  liilet-p.iper  is  fiee  Itoin  yellow  stains. 
I.lry  the  dish  containing  'be  >;realer  part  of  the  precipitate  on  the  water-batii,  and  tra!i>ler  tht 
precipitate,  with  the  aid  of  a  line  camel's  hair  brush,  to  a  small  v\ei||fhci!  crucible.  Di^solvt  In 
boilinj;  water  any  precipitate  which  cannot  he  r-moved  in  thi.--  wav  and  any  adherin>»  tn  ili.  filter 
I'un  this  sol  ilion  als,.  into  the  criiLible,  e.aporate  lyn  the  ivater  bath,  dr)  loi  half  m  hour  .0  I .!() 
Ill  an  air-ba'h    .old  iveiijh  the    rn,  ihl.-  rtiid  potassium  ehloropiatina'e  iK,Pti."l  >. 

IIS.  Determination  of  Water  \\  will  be  evident  at  once  that  onH  '  liL'ii  1  I  u  k  s  I.e.' 
li.i.M  ..i..)i...c,  j..i.'::.r.  ..ii'.!.,!;.  ..i.;\:i.  _.>'xule,  and  oxidisahle  or  reducible  hoJ;..  .  ;ui  ilu-  watc  b'.' 
detern  ined  by  "  loss  on  if,'iiition.  To  iiltaia  aiiylliinj,'  like  .icciirate  results  thi-  watei  'Irivcn  ol 
must  be  collected  and  weijjhed.  Tlii-  mav  be  done  :ii  .ibsorptiun  tube>  ol  various  ki:ids  b;it  a  i 
Kijjei-.ioiis  and  simple  method  is  that  ol  Fmlield,  '  'in  whuh  the  lOck  is  heated  at  one  end  ot  a 
narr.-u   Ijhc  .>:    !•  irJ  ,  li^.  a-,  rl'  ivtT.ii.-d  in  'he  II,  .in-        I'he  ,.n!ari;enient.s  m   the   middle  collect  the 

water  and  prevrot  it  running 
_^  .        .  '  ^  bacA  .and  causint'  a  fiacture  at 

(    ^  ^  ., ^  1^^^   ill  aie.l  portion.     Kscape  of 

^ — -^  '    \  '•team  d ii:inj;  the  ignition,  due 

.      '  .  I  ^       to    air    Ciirients,    can    be   pre- 

/     ^"- ^       ^^^'  '  .,,  _^  ven'.ed  by  fitting'  a  short  tsbe, 

V     > ■-  x-v ^  '  lirawn  cut  to  a  rat'dlarv  point, 

■■''--  I  .(ver  the  open  end  .il  the  Ten 

'.^J  tie!.!  lube  bv  n:e.ins  of  a  small 

^ __^^  p  ei  c  of  ;i.bbs-r  I'jbiiig       111    i- 

<'  '  '  ft     ciighlj  Ji)  'he  'ube  by  lie.iting 

^ _-- s  ,/' -~  ^^_^^ — ■  ■~ it  andaspirainnj  dr>  air  throufjh 

^  it.  then  cool  and  weifjh.     Intro- 

.,  _      _  d  ice   a  ..onvcnicfit   quantity  of 

C  '  '  ~~  "^  "     'lie    powc'ered    r.ick    into    the 

" \.J      h'llb     ar.i;     weij;!.     .HJain,     so 

t'btainiiif,'  the  welijlil  ct  the 
sample  Claii,p  tf.'  ti.he  in  a  bi.ri,'i)nt'i!  position  ari  i\yl-  'hi-  heat  ol  .i  bunson  burner  to  the 
mineral  1  he  waier  .mH  be  driven  i-:)  a.-'d  will  .oUect  ;i.  the  bnln,  uiiu.i  i  ,a,-  he  '.  .loU-d  if 
iic'-'essary  by  applyi:  (;  we'  tiltei  papi-i.  When  ..II  n.is  been  driven  ..i\er,  t  ise  thi-  tube  bchm.l  uu- 
bulb  HI  -.'huh  th.i  water  ha.  c.iUfclcU  .in..'  .baw  me  '«o  portions  ap..rt  .\il.>»  tli..  p.m  c.niiaiii  n^' 
ine   w  .i.-t    lo    L.'.-il,    thrfi    tveit,'h   it.        Heat    it    ap  'n   to    dine    i"!    the   w.-.'.r,    aspi-.ue    ihe   (ube   '.ill 

:lKd    .lie.  '.v        I    ir.. 
.•k  IS  I'.jsl    hTn.lnced 


•.piitc   ill'   .iiul  weijjh   .igam.      In   'his  n' inner   the   -vei^'ht   of  the  wuer   i       .bt;i 
must   b"   (.il,.rii   that   lue  o'ltbide   .if  the   I'.il'c    is   .('.me  ./I'-an       The  p.  .voetcii 
into  '.Ik   i.  .lb  ..\   iiu-ans  of  a  ..mall  Ihistle-tube,  ./.  rim-  itiout.'h  '.•  In     ■  '  ■  ih.- 
tube  .i;.  I  h.nij  '  ".".'.i^h  t'_>  re.^ii  b  ir--".'!.  •■n-:'  t  ?  .j'P...'. 

//6.     Determination  of  Carbon  dioxide      u  i.  .nu.^.. 

.'■  I'    '.   .I..)t  d.-'   ;;.     .    I-        ,c>'"ll    r.,1     .^  .:i.",..i':.C'.l   '.lu..-,-    08-90 


■n"t    .'t    If 


prt'Soir 


reiitield 


45 


117.     Determination  ot  Ferrous  Iron      u  treaueiiti»  i  .i;i   n>  tr.it.  m  an  -  ■  n-tvinn^' 

clay,  a  part  ol  Ihe  iron  i--  iii  the  teirou*  tonJituvi  I  lu-  mrthud  lor  c^itimating  iton  already 
(ieMribed  results  in  the  determination  of  the  tot.il  aiiKuint  prf-cut  lo  .iscertain  wh.it  amount  of  it 
is  present  in  Ihe  ferrous  conJition,  the  tuilowmt,'  method  ^l|  proieduie  should  be   idopted.  '"■ 

Iniioduce  about  0.5  Kran:  ol  the  vec>  finely  ground  .lay  iiit>i  .i  luHi  of  resisl.ir.l  >;l.»ss  and  Jr.m 
out  It*  open  end  si.iiuwhat  to  form  a  tunnel  throufjh  whivrh  ai  id  ma\  I'e  pouied.  \ild  a  .iiv  l.tile 
water  and  boil  briskU.  so  ih.it  the  clav  ma\  be  freely  sii->pended  in  the  IkjuiiI  luJ  nia>  hold  no  ur 
I  ubbles.  Next  add  JiliitcO  sulphuric  atid  'about  .'  part.s  ^oiKentrritivl  md  to  t  p:irts  ol  waiei  by 
volume,  and  which  has  been  prc\ioiisl\  luiiled  to  tree  it  from  air)  ti'l  ihe  lube  is  thiee-l<)L.rlhs  filled 
I'as!.  in  a  rapid  stream  of  carbt'n  dioxide  (Fij,.  1),  delivered  tioni  a  narrow  t  ibe  made  from  the 
s.ime  glass  as  the  dcci'mposition  tulie,  >o  thai  the  subsequeiil  staling;  of  them  ti.^'ttliet  ir.ay  present 
no  difficulty.  While  the  stream  of  |;as  is  »till  passini;.  heat  the  nairowesi  pun  ol  llie  deiompoMtioii 
tube  and  drjiw  it  out  till  the  two  tubes  fuse  together:  then  stop  the  stream  of  ^;as  ;»iid  t.ipijly  seal 
oti  the  delivery  tube  i  l'"ig.  :'l  When  tin  i"las»  has  jooled,  plaie  the  sealed  tube  in  an  over,  and 
heat  at  ITir  or  2iWi  till  tfie  cl.i  .1  es  iiot  .ippcai  to  be  further  decomposed  by  longer  heatin<. 
.'\llow  the  lube  to  cOil,  open  it  and  rinse  the  .ontents  into  .i  beaker,  d.Kiti  l.itjjeU  witii  watei  and 
ti'tate  with  a  solution  ot  potassium  perrn.iiiijana'.e 


/ 


li«. 


t.t   . 


The  foregoing  method  of  displacing  air  froii.  the  t'lhe  before  sea'inj,-  is  m->re  difficult  but  much 
more  effective  than  Ihe  one  commonly  emplo>ed,  n.imels ,  Jropjiin^  i  tt  w  sni.il!  ^.-'.stals  .  f  sodium 
carbonate  into  the  acid  just  before  the  tutw  is  seaieU     '' 


IIAI  HAH  Ih. 


p. It '  i\    ti  .  dr  ite.l 
at   '1k'.   ni.i\   be 


Red  haematite  consists  essentially  ot  ferric  oxide,  while   br.iwn   li.iema'.te   i^- 
lerric  oxide:   there  is  so  little  differen  e   in  the  anaKtical  methods  to  be  em;  loyed 
considered  togetber.      The   method   of   an  ilvsis   aJopted  will   depeiid   on  wliether    it    l^    lequireil   tv  i 
technical  or  scientific  purposes;   Ihe  former,  bein^  much  sliortei,  will  re  i^^n^ivleied  ti-,i 

Ihe  i.i>ristitiient5   which   it  is  generally   necessarv    to  determine   .ire      n    n    silii.i,   Miiplvit    and 
ph  .-p-.-r.  .. 


118. 


gennral  plan  of  the  analysis 


lol|,v»- 


(li   Determine  the  irin  bv  dissolvinj;  the  ore  in  I.   Jro,  l,!onc  acid,  reducin).'  tho  leni.  .hi  >r!de 
and  then  titrating  either  with  pot  issuim  permanganate  in  the  piesence  .'f   a  "  pieveiil.e  -.oluti.:! 
or  with  pot.issium  bichromate.      Should  ih  ■  residue  insoluble  in  .icid  io..ta.ii  iron  it  is  lused  and  ilie 
iron  determined  in  a  similar  manner  alter  btiiig  brought  into  soldluii. 

('2)  \  Sep  irate  portion  is  t.iken  for  ll;e  other  dele'niinali.uiN  It  is  dissolved  as  tin  as  possible 
ill  hvdrochloric  .i;id  tontiiinint;  a  little  iiitru  acit),  the  insoluble  p.nt  b-in.'  then  UiseJ.  ire.ite.t  with 
hydrochloric  acid  ■inJ  niiM.I  ,*i'h  the  rest  of  tiic  soiation. 

(;i|  Sii'icii  i.s  del.  rmii.ed  by  ev.ipor.ition  md  dehvdratuni.  .ui.l  wei^jhcl  t>>  K>ss  alter  ti'.atment 
uith  sulphuric  and  hvdrofluoric  aculs 

lit  l'l,ii^ph\yii  IS  precipitated  in  the  tiltia'e  from  tiic  sih.,,  i|i  the  form  ol  teriu  pin  sphare 
alonp^  with  the  hvdr.iteJ  '^ides  ol  iron  and  aluniiniu'ii,  and  i.<  spirited  Iroin  these  as  jmnn  i;i:on 
pl.ospho-molvbdat.-,  subsequent!)   heiin:  determir.od  by  one  ol  a  >.,iriety  ot  methods 

(Ti)  Suiphur  is  deternni.e.l  in  the  hitrate  trom  ihtv  ptecipit.ite  pio>!uced  b\  aminon;a.  It  is 
preripit,.i'rd  b\   'lar'i.m  chloride  (bein^;  present  as  >.,i;phates)  and  \seif,'hed  as  HaSl), 

IIS.  Determination  of  Iron  ihe  metliod  her.-  ties.nbed  is  basid  .'n  the  loilowint, 
reacliop'  rediuint;  tin:,,  salts  t.'  ferrous  s.ilts  by  m.;ans  ot  stanin  i.s  chloride,  rem.iMnj:  the  excess 
of  the  latter  by  precipit:it:on  uith  mercuric  chloride.  :ind  titiatin^;  the  lirroii~  salt  with  standard 
potassium  bii  hrort  ate  or  permani;anate  (33i        L'lider   ordinary   v.oiiditions   iion   cannol   be  titrated 


iitrM.  it>  .>\ij.iti'  n  1!.  tin  mi^cniv  ot  thv  (cm. 
(io..tii  ol 'Ills  oirrK.J  ^«..,* /-■h'-   A'.tr.   (.^rr'n    ^ 

(til  T'lC  (..11.  win,;  ..  thf  r.-i.lt  ..(  a'>e'> 
1       -  ■■--,•.   ■   I-      C  lO      -:        »IlO     n        \,o 


rr.ifx  fn.ivar*.    ttc^iun 
.lit  .ird  ...iistq'li-'  I  irtlii  ■', 
.  XXII  .  IM".    P   Hi'.. 
|!i»  iirn'i'i,  I  .,n.il'  *1*     .1  Chin 


arj  N,i    C^    '^.Ji; 


KAiilin 

rt,l  Jjtter^ntiatcil/. 


I«(  ;  to  i.tf.ct 

-  sio,,  9,.(a: 


•  ..i'  ..  iiWiioc 
I  ..t  ..  Lillc- 


MfO,    ti'l        ^'lO, 


:i^^'--rnH:-^i 


■:\^:A-iJA'''^^t-^ 


-v-mr 


V'.^ 


'^f»*-  -^i)%^^' 


with  ihf  Unet  III  the  ;>res..'ii^i-  ...'  .Iilnnde*  l>ul  thv\  Uv  r,  <i  ml  tfcri-  it  pi^sini  ii.  cnlv  n  olrratf 
iniLUiit  when  a  tiiixtiiip  L-ontAinin^  mari^  ise  <iilph.ile  mil  pho'.phiiii:  a.  id  is  prtMi' .sly  added. 
■■Miih  a  nii«tuic  IS  hctr  known  under  the  nainc  ol  '  pti-veniive  •.olutmn .'  I'lus  nic'lic"  j;ives  ({ochI 
■  .Ii  lesiilts  lor  teihnuiil  work  il'  the  «lHnd:irdiv.ili>(i  of  the  pirni.nij;:»!i>iir  iml  the  sii''i,.imnl 
■  ■    .'iviis  are  done  iir.Jcr  exactly  the  samt  .  ondilions.'"' 

f20,  'A'eigh  out  nbout  ('.6  Krjim  of  finclv  ground  ore  Into  a  small  beaker,  add  15  to  .''1  t.c  ol 
iJilni.-    tod   ■'>  iM     i>(  iMtK'tftitrated   liydroohlon.:  acid:    next  add   '.'  t.c.   of  a    .olution   of  st.inrious 

hlondf,  iiiadi-  I'oni  .'<"'•  i;raiii>>  v.tch  ol  vt4iinoa>  chUnide  vi>'«tai»  ind  conci  titrated  li\drucliiorit 
acid,  heated  till  ilif  eolation  it  clear  .ind  a.ldci!  to  a  litre  ol'  water  Co*er  the  beaker  *iid  hoil  Should 
thi  liquid  turn  stronfjlv  yellow  add  (a  drop  at  a  tiinei  more  stannous  chlorido  till  tlic  whole  is  onu- 
more  lolourless-  the  icaitioii  is  .omplele  when  the  iii»<  liihir  residuv  is  ij'jite  while  Should  the 
■ire  lontain  a  teriuj;inous  -.ilicate  this  end  lannot  be  attained:  in  such  case  llltcr  'he  -oliilion,  w.ish 
"11  •■)••>. iti'lv  iiid  set  Ih-  filter  and  lesidue  aside  to  he  ♦leat-'d  as  described  in  1S1  A  colouilcs* 
10  iietd  not  be  fitteti'd  out.      If  tlie  soliition,  which  sh.nild  not  exceed  ^"  c.c    in  vol  ime,  is  not 

.i._  .\'.\  yellow,  add  .i  little  potassiiiin  periiianj;anate  till  a  vellow  toloui  appears  (so  avoiding'  the 
prespiue  of  an  unknown  excess  of  statmcais  chloride),  then  add  slant. ous  chloride,  drop  by  drop, 
•if,;talinjf  'he  mixture  after  each  addition,  till  the  yeilow  colour  is  once  more  jusl  discharged  next 
add.  pounn):;  rapidly,  Iti  c.c.  of  a  ■iitur.itcd  solution  ol  niercuri.  chloride  I  he  li;rma!i(>ii  of  a 
■nAi/e  piecipitai  of  mercarous  cMoride  will  indicate  that  do  far  all  has  ^oiie  well,  but  sliould  it  turn 
alter  a  minute  or  two  to  a  dark  precipitate  of  metallic  mercury,  .t  will  show  thai  tiie  addition  ot 
siaiinoiis  cblo  iilt  was  not  made  with.  sutVicient  care.  In  su^b  case  the  only  course  is  to  repeat  ihe 
analvsis  from  the  be^jinnlni;.  N'exr.  ijaick'\  w.ish  the  >.onteiits  >(  ibe  small  beaker  into  a  l.irjje 
one  and  dilute  ti  -'I'l"  cv.  :  add  ;>.ini  *  o  In  c.c.  of  ?he  "  preventive  solati.m  '  "''  and  titrate 
,j',ii  l<l^   •>   'h   1    !ccincrin,il    olui,   n    -i  ;^.  '.>■   .um  p.'rn,,irii,'.in  iii-    \33-38\     i    ■!  buhromate    '43' 

I2t.     Trcntment  of  an  insoluble  ferruginous  residue      !■  .^  <se  that  ron  oi.  ■( 

il.i-  I'lc  >■  ,  ,:.n-  .1  -I  .li-~iUi  III  li\.::,..  I  l.iru  .1  1  .  iiu  ■'  111  :  .1  ,jiK'i;Je  IS  da^k  in  colour,  it 
sti.'-.iUl  .IS  ,iii«Milv  ^I.■^led.  be  iioered  out.  Tia.  e  tnc  ii.tpt-i  ,  win  -.■  ->iiil  tiuM-o.  ui  .i  plaliniini  ^rucible, 
and  ijjnite.  Add  about  live  times  as  m  ich  "fusion  mixture  iiii'te  '  I  as  there  is  sisjcate  to  bi» 
tused,  and  heat  with  a  burner  lor  15  minute-  llool  quickly,  p. ace  the  crucible  and  contents  .n  a 
sill  II,  we!i-.o\eied  beaker  and  add  loncentrated  hydrochloric  acid  till  all  the  larbonates  are 
d-.c  imposed.  Kemove  the  crmble  and  wash  ii  well.  Boil  the  contents  ol  tue  beaker  and  ad  1  a 
slitjlii  exicss  of  an^moni.i  ,  lil'.er  oi!  the  prec.pitate,  wash  with  hot  A'aler.  .and  dissolve  from  the 
piper  with  'Aarni  dilde  IimIu  vhloric  aeid.  Ilie  solution  so  obfiiried  may  be  ,idded  'o  the  soluble 
poiiion  belorv  IWial  redin-iion  with  stannous  chloride,  oi  may  he  independently  rcdii.ed  and  litra'ed 
in  the  same  inannoi.  It  is  necessary  to  pfc^pi'a'e  the  iron  as  h  h\dt;:ted  .>xidc  and  t,)  icd:sso|ve 
It,  in  orjer  to  avv'^id  the  presence  of  a  lar^e  ctcess  ot  aikallne  chli.i  i.ies,  ali.vli  would  iiiteifere  in 
oit.ii[un(4  ill-.'  t>'Ope:   t-titi  P'Mtil  iA  'he  liir.ition 

122.  Determination  of  SHica  'Aei^;;.  oul  'rom  :i  to  .'i  yrams  ol  ore  into  a  small 
LO'.eri.d  bcakei,  add  '  c.c.  of  water.  ■"  ^  c  o!  •oncenlraied  nitric,  and  Ij  l.l.  of  concentrated 
hydrochloric,  acids;  heal  grailcdly  to  boilini;.  and  continue  to  boil  as  long  as  any  considerable 
a  luiuat  of  ore  seems  to  dis-,ihe;  enew  the  hydroci  ioii.  a.  id  from  time  to  lime  if  i.ecess.iry. 
When  ilie  action  is  complete,  dilute  ihe  solution  with  it-  ,'.\:i  volume  ol  water,  tiher,  and  wasn 
lloroufjlilv  l^'nite  the  tiiter  in  a  plaiii.iim  ctucible,  and  fuse  'Up  ash  with  five  limes  its  weight  ot 
sodium  c.ivbonatt  !o'  lusiou  mixiurei.  Dissolve  the  mas  tiom  the  cincibic  with  hvdiuchlorK  .icid, 
and  unite  this  solution  iinci,idiiij;  the  floatiii).;  p.iilicies  of  silica)  with  the  filtrate  first  obtained 
Fvapoiate  to  dryness,  usaij;  a  p'^r.  el.iin  \c-s,  I  nu!  takiajj  care  to  soreaJ  ;le  nasti,  s'ibstan..e  over 
as  larj^e  a  s.irtace  as  possible.  Heat  in  .in  air-b.i'h  for  twe'  hours  oelween  lU.")  and  1 1  Tj  ,  stirring 
Irom  time  lo  time  with  a  f;lass  rod  in  trder  tu  jfr.inulate  the  m..ss  When  cool,  add  10  c.c.  of 
dilute  bvdrochloric  acid,  .ind  t>nci;).'h  water  tvi  di^'-olce  all  the  ciJoiiJcs.  IJoil  fcr  n  minutes  and 
filler  out  the  silit.a  ,  wash  with  hot  water  luainly,  but  from  time  to  time  p.uj:  a  fevs  c  c.  o'  dilute 
hydriK  liionc  .i.  id  o\ei  (lie  tiiter.  lo  av  oui  the  bi'-n.a'ion  *'t  basu  .-Ouip..:unds,  The  tiltrate  contains 
the  sulphur  .iiid  pi  osphorns,  aiid  is     ^   d  I    "   I'leir  delcrninialion 

h'lace  the  precij-'iiate  in  a  we;),'licd  iii.iiiiium  » rucil.le,  without  previous  dr\u)jf,  aid  ifjnite, 
j^enlly  at  lirst.  ilieii  utcre  s!ronj;!v,  .oul  hnall;  ^ni'e  with  the  blo-\  ptpe  to  .■•nstai.t  -.iciijht  \lte: 
wei^hink;,  tieai  with  sulphuric  and  hydriliuoMc  a^lds  and  weiijh  Hi;a  n.  as  directid  in  SS 


•'!  .i«j.>i.'.  iKiK,  as,  >:■■»• 
•')  M«jt  ».  i..l:j».    IS  I 


l")  M»dt  ».  I.'i:j»«      IS  MtM-.a  ^i  11. 

:oactiitrM«4  ftUphuiw  AciJ  (».(..  I.lfit}.  «Mca 


1  ,,,.1,^., 


«-id  a  .- .  ol  pi-.aip^ 
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l23.      Dotorntlnation   Of   PhO'tphorua         1  hi»   det»rminaHon    m    n.iJe   in   ih«   tiltrate 

troiii  llir  5i'ii,i.  h.iil  -he  hltrit.  /<iu.  i.l,'  ..  iii.oii' i  m  »li|{ht  exctr**,  »o  preii|iilatinK  alumini^im 
hvdroMiie,  tcfii>  hvilroxidt;.  fiiiJ  (..-rr :c  pt'ovi'dattv  hiltet  wtiilc  ilill  hi>t  and  w.i-.h  verv  thor.)iii;hl\ 
i,;tli  hiK  wati;r.  >!i  rrtii^'  tlie  pn- -ipitaio  tmm  i.me  !o  time  wKli  .i  >{!;'■»">  ''"d  tt>  <?iisiire  miirc  n-.iiplole 
*a>hitig.  The  sulphur  will  n-^'*  he  in  th»  lillr:iie  so  oKliimU,  and  in  ilii-  it  i>  rttimatcd  ;  the 
phosphorus  15  i;onlaiiiiJ  in  Iht  piecipii.iti-  as  fernt  pho^phali-  and  may  bv  deltfrinnied  i;i.i»im.-i 
rica!!)   "S  descnhtil  ii<   IOO,  or.  nv>re  liipidly,  by  the  tollo*in<  volumclrn:  method.  '*' 

12  t.  Treat  the  precipitate  exactly  us  described  in  100  ip  to  the  poin>  where  the  ammonium 
phi  .■.;iho-mol\bdate''"  i-  obtained,  redisu'lved  in  »nim-nia  and  the  «ashiM>;s  Itom  the  hitcr-paper 
addfd  to  ll  i.s  Solution  Next  shake  the  washings  rnmd  the  flask  lo  completely  dissolve  the 
prjcipitaie  and  add  >'>  i.  >if  vv.iter  and  10  c  c .  ol  concentrated  sulphuric  .icid  Pass  ihroiiv;!!  a 
|.nes  redut-.or.'"  '  washing  the  tlask  and  redu.  •  r  with  L'iKJ  c.c.  ct  water.  '  «ke  care  th.if  in  doing 
lh:s  no  air  '.  allowed  fo  enter  'lit-  redu.  for  wit  nt  w  ishi'if;s,  or  hydrofr.n  p«'roxide  *ill  he  lormed 
.11. d  interfere  witli  the  t.tratio.i  \fli-'  the  redmiioii,  the  solution  will  he  dark  firown  lo  dci.p  olive 
({ret-n.  In  nii^diately  litiatc  with  a  dci  inornial  solution  ot  p<(tassiiim  permanijanatc  wilhoiit 
removing  t'lt  «  lution  from  th^:  f'ask  ot  the  rcduitor  Di.rini.'  the  titratiin  ihv  liquid  beconu- 
nuccessivelv  <reen,  hlue.  colouritss  and  pnk.  1  he  lat'r'  is  ol  course  the  end-point.  .\  blank 
dete'-mination  should  be  made  on  the  redactor  by  running  through  it  u  mixture  of  IS''  c...  of  w.iter, 
\2  c.c  of  aitimonii  \sp.  gr.  .'>';)  and  I'l  c..  of  t omeiitiated  sulphuric  .icid.  and  iinmediatelx 
following  \*ith  jOy  t  c.  of  wash  water. 

Thi.  method  depends  on  'he  taC  th.it,  wlie.i  pic  ii'itate!  untie.  t!ie  conditions  iaid  down, 
.iminoiii  ini  pi.  ispho-.-nolvhdate  .oiitanis  I-' atoms  of  iiiolyhdenum  10  1  atom  of  phosphorus:  and 
further,  that  niohbdiL  acid,  in  tiie  presence  of  zinc  and  sulphuric  acid,  is  leduced  to  derivatives  of 
;he  ox;de  Mo.D,  vvli.cli  are  readily  oxidised  by  perniaiijianate  to  t'lotv  of  MoOj.  1-  atoms  of 
rnolyhdin  in  thus  corrcspiuid  to  I  atom  <>l  phosphorus,  and  each  alom  of  m  lybdeimni  reijuiies 
.!  times  ,is  mud'  .iwgcn  f.^r  oxidation  as  is  recjuired  for  1  atom  of  iron."''  Kach  at.  w  of  phos- 
phii'us,  tiicrefoT,  \ull  (imJirc  tlv)  require  3x  I'J  3i'i  t.rn^s  as  much  oxygen  as  I  atom  ol  iron. 
So,  if  I  c.c.  of  the  standard  perm  itif;anale  is  emiivalent  V^  x  gram  He,  and  .'I'i  md  .'U  arc  the 
atomic  ".eit,'hts  of  iron  and  ph.ispliorus  respectively,  th-  plivisph.irus  equivalent,  ,i',  .'I  each  c.c.  of 
the  pi;rt;ianL;an;-te  wili  be  found  from  the  proportion, 

."ie  X  5fi  :  31  ^  X  gram  !•>     >  ^-ram  I', 

X  1,'ram  Te  <  M 


.ram  P 


.(^l.'ilf*     Miivv     ilic      iron 


:ii,  <  .11, 

"quivalenr  .'f  iht  (crm.injian.ite.  In  .Jther  wo'Js.  to  jonvert  the  iron  equivalent  oi  th.-  pot.iss.mr 
perm.inganatc    ise^l  io;   'h>'  tlir.itio:\  inU'  its  pho.phoris  cquiv.ilenl,  multiply  by  o.iil.",js. 

The  method  1^  very  rand  and  (,'ives  excell'^nt  icsi.lis  but  c  ire  must  be  taken  to  adhere  rigidly 
ic  the  tor. Jiticiis  and  .>ii  no  acc.unt  to  interrupt  th.;  inanipul.ition  from  the  point  at  whi.h  the 
amm  inium  molybdate  1  adde.1  nil  the  washing  is  complete.  Failure  lo  carry  this  p.ui  .•(  ihc 
operation  through  coi.tiiiuou-ly,  .ir  to  ob-ervi  the  conditions  of  precipitation,  may  result  in  the 
JeposHi  m  of  mclvhJic  ac-d  with  the  .iintn'ii.ji.i  ph.'spho-Tiu'KbJate ;  this  wou'd  of  course  le.iU  t.'  ,1 
hi|.h  resiill.  The  soKili.m  must  .-lU.J  he  lit. .led  ii'iine  Jiatelv  attei  reducti.Mi  and  M'h  as  little 
exposure  t  ,^  .tir  a'   possible. 

125.  Determination  of  Sulphur  !  l  •>  ile»crmin.ition  is  .nade  in  the  tillreV  from  the 
precip  tate  of  indrateJ  ferric  oxide  and  jli  s-ihate  Hoil  tht  filtrate  c.nvn  to  a  bulk  not  exceeding 
.WO  c.c,  Should  ammonium  chloride  cry-ial'ise  from  the  li4uid,  it  tn.iy  be  destroyed  b\  .idding 
from  :■■  to  .3  i  c  .--f  concentrated  nitiu  acid,  and  continuing  the  hiating  Filter  the  solution, 
unless  perfect!--  deai  ;  t'leii  ,1  -id  fy  .lightly  with  hydiochleric  acid,  bring  to  a  lull  boil,  add  -'0  c.c. 
of  a  10  '  solution  of  barium  chloride,  continue  to  boil  for  l.'i  minutes,  allow  to  stand  (well  covered 
to  guard  from  dusi,  till  >  old,  filter  through  a  small  paper,  wash  with  hot  water  till  the  washings 
are   free   from   chloride^,  transfer   the   it'oisi    lilter  to    1    weighed  eruible,  and  ignite.      ''      "■-  ' 

sontents  ot  the  criulble  add  two  oi    three  drops  of  dilute  sulphuric  n:id 
sulphide  to  sulpl'.ate>,  evaporate,  ignits  ag.iin.  md  weigh. 


Ic  the   cool 
to   recorder'   an,   h.iriiim 


I"",  se«  N.,te  7,'j 

(•')  MojOj  10  b«oirt  MX1«  rfm)irr«3  atom*  .'lotyjet!.  an 
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I2ti.      I  .  I  ii  m<>rr  (  ontft/i^tt'  nntify^ia, 
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Aoikt  must  be 

l»  should  iemarkt!>l   ' 

■  ■     '■■■•J   nM:-.t    tu     ■  l.ir   ilir   .i 


.m    'ind 


/i?7.     In   gunorni  filan  of  n  aomplote  itnalyam 

h    In    ..    M'  •      ..    •  .  N     -    .,r,      ,  ;,    ^      ,M,    ,        »^0, 

/i?r,  .'I  by  ilti..  44   45   46,  ami  tl9-l2t 

>  :|   III  a  "in..     J    I'll  ■     >  ..  ,1  '  .  'r'.nr.       The  siiK  ii  i.>  I  i 

h«  vlahydrated  in  u  sonu  n  tlie  siil)  i:-   -ij-.irated  .t*  in  the 

tc'chniciil  aii.il\s"     •    •  •'■      .,.■■■.  .    i,  .  .    .    -   .^iied  .is  iri..^,ii     ii.iii  ;■     >  j  ...    i  ii..t.     tSS 

(.It   In  .1  tiv  '    remiive  the  .sili.-a  .ind  liicn  separate  />."•   iiid  a/uniniium  iis     In   Im  t 

,■■<■<■-    I ••  .1.;.,-.,.....,      Convert".-    '■■-.       ........;,,......,    i.         .■     .     __,(, 

•M  ( with  |-'  .  (Iv 


LiLiiim    (ii.l  ti  Hgiii-si\i(n.      Convert   tin- 


ir .  .let- rmined  as  in  Lime-it   ^       .96    i;  1  97 


126.     Dctormination  of   Sihcti       >  .rou^t  into  solution  by  the  artinn  cf  ncid.-i 

.iiid   by   lii-...)ii,    u'x.icti.    .!!•   direcltd   (m    liie   IciIkhlmI   uuu'vsK,    tSSt-      Kvapur.  ■  of 

■  hl>ride*  to  Jr\ne'>s,  m  a  plttliinm  or  p<>rirl.tii>  \e'.s«l.  I'ti   'he  '.<:j!crti4tli       Ai-  .le 

I    '  lilofii  and  and  ein'iicli  w.iler  lo  di'Sul-.e  (he  ihk"  ior  tUo  minutes,  iiltei,  and  wavh 

'..i  altetnalely  with  hot  watci    and   cold   diiiite  hv.ii  'Cid.      Kvaporatc  the  filtrate   :ind 

U.1 .1.10^'..-  A  seL.Mid  iim...  t.'  ..ompletc  Jiyness,  -.ikc   up  witi<  i.>.ii.i.hlorit;  acid  and  water  .i*  before, 

filter  throu^'h  a  small  paper  inot  the  same  oi  e  used  for  tl  •.•  first  tiltrati.ipi  and  a".«1i  this  second 

.         1  of  thi  silica      Afjain  ev.ipc>ratc  the  lUiralf.  and  ajjaui  filtnr  [u.  '  'Iti-r  paper'. 

very  thoroujjhly  as  before      The  .'separaiitin  of  silica  ;s  much  m.  ;his  irn'.hod 

.iin!  It  is  ohtaincd  m  a  piirt-r  condition  than  v»hen  dt-hydr.ilion  is  .iitemj-tcJ  -!  i  l:         Burn  the  filter 

papers  toj;ethe:  m  a  platinum  ci  Jcibli;,  ignite  j;entl\  at  first,  but  htially  use  the  blowpipe  for  -0  or 

30  minutes.      VVcii;li  the  ^nicible  and  con'ents,  then  add  ''  drops  of  concentr.ited  sulphuric  acid 

and  ;il>>iut    .  c  c.  .f  liydro'liioiic  acid.      Kiaporatc  very  cautiously  .iiid  when  dry  ignite  and  wei§^h 

a(;aiii.      I  be  loss  of  weight   wilt  tjive  the  amount   of  silica  .>rif;inally  present,   which  has  by  thi.s 

n  .vins  I'eeti  driven  off  as  .s.li,  on  tetra-tluoride.      Dissolve  the  residue  in  the  crucible  bv  boiling;  with 

■  \  :     ..111     -.nd    l  !.!  ■'',     .    1  •'■.  ■    '•  i'le  !"ltr.i'.        .S-...         98 

129.  Letermination  of  Phosphorus  !lu,  determination  iti.iy  be  m.ule  hv  either  o» 
the  'iifthod^  ,.iver  t  ii  Hit-  tetlmic.il  ai.ah^is  of  the  ore,  hut  it  is  c«  leriilly  preferable,  when  r.ipidity 
ol  Aork  IS  '.ct  essential,  to  use  llie  (.•raMnietru  inethou  In  the  lilt:M;c  from  the  si'ic.i,  precipitate 
and  wash  the  ammonium  phospbomolybdutt  cx.ictly  as  described  f'.i  iho  technica'  method.  The 
filtrate  and  washings,  however,  should  be  further  tested  by  bcin^'  heated  on  a  water-bath  lor 
-■'^i  min'Jles  w:th  10"  c.c.  of  the  solution  of  aminonnmi  niolybdal,-  and  adding'  an\  precipitate  that 
ina\  f.irin  ?o  the  t"rvt  foitlon       The  rre.irii'att  is  then  trt.itod  as  described  in  lOO- 


130      Oettirmination  of  Sulphur 

arialv-r- 


I  y".  s  i-rii'  n'et'icd  should  be  used  a«;  i-i  the  te.hnical 


131.     Determination  of  Aluminium      »Vcl^■ll  .lut  .■  s.i.nj  !=  .i  .    .i    •  (^i.iuis.  lumy  it 

into  solution  iiul  tu.i!  t  ex.ntb  as  in  rh<  ietermiriatioii  o*  silica.  The  l.itter  slioulj,  after  being 
washed,  be  ignited  n.d  ilieii  dnceii  oil  as  si!.,.iin  teliallui  tide,  .t  check  being  so  obt;iined  on  the 
h!st  determination.  \ii)  residue  from  the  driven  otT  silica  should  be  dissolved  in  a  little  hot  nitric 
1.  'd  and  added  to  the  filtrate. 

To  this  (iltratc  uld  a  solution  of  sodium  carbonite.  til!  the  precipitate  which  ftirirs  as  each 
Jrop  <  t  the  alkaline  solution  falls  into  the  solution  .^f  chlorides  nist  redissolves  on  stirring" 
vigorously.  Should  the  p.'.'per  point  be  passed,  and  .i  ptrmantnt  precipitate  be  formed,  leveise 
the  oro>ess.  ad.l:n.'  .bhitp  hedr.i.'.'oi  i.     i.i.j    lill    '|..    pr".  ipit  I'e    o.ic^-    niori-   is    in,'    lii■.so'v^d        Tie 


r 


4!» 


sol  ition  ■«  now  neutral,  and  should  be  cle»r   ,iiiil   dtcp  hrowti  'n><t   >rlli'Wi  h,  t       Nir«>   a.lil 

5  grams  of  solid  aniironium  acetate  for  ■very  ^ram  ol  iron  prcwiit  .  il  this  t.>pri.iiion  Has  mi 
fur  hceri  properlv  <ariieJ  out,  the  solution  will  he  siill  clear,  bi.t  iWeper  and  redder  in  .nliMir 
Dil-Jte  the  ,i)liiiion  *ilh  *  Iter  to  ^<>t)  or  llHXf  t.c,  and  hc.il  to  h.-illn^-  (n  i-,  at  th's  ^t.if;i-  ih.il  the 
prci'ipitiite  *ppi-.t:>),  alliiw  to  boil  lor  from  1  to  2  miiiut<-'>  only,  liieii  lilttr  i|iiiiii);li  .>  Ur^v  ibhrd 
paper  AWf  Iht  \,i1ufi'ti  lull  ii'l  the  moi'itnl  >t  is  fH>un'iJ  iifum  Iht  tUl.r  Wash  witli  hoilmj;  watir 
twice  I  precipit  itr  coiim^'x  of  the  banic  ai  elates  ol  iron  and  <lUimin<utii,  v>i>h  I'errir  phosphate 
and  adherent  maii^anesr,  Laliium  and  nia);ncsiuni  salts  To  free  i(  Iruin  the  three  l.itter  inctal^ 
dissolve-  It  III  H'arin  dilnte  hydrochloric  acid,  neutralise  the  solution  and  '^ pri'wipitate  the  hasu 
*cera*es  hv  'he  addition  >'f  .imnioiiiutti  acit.ite,  dilution  and  hoilin^  exactly  as  'oetoie  I  he  whole  .■( 
the  iran^MMcse,  akuint  ind  m.i»{nesiiim  will  no.v  he  m  the  two  llltraics,  which  should  he  coirbnieil 
OwinK  til  the  iar);e  amount  of  adheiiii^  sodium  s.ilis,  the  ha^ic  .icetales  cannot  he  i<.;iiiled  diirclv 
to  c>Kide»  Kedissolve  the  precipitate  in  warm  dilute  iiyilrochloric  acid,  add  a  slight  excess  of 
aititrioiiia.  boil  for  a  lew  iniiuitv.s,  tilter,  aiul  w.isli  with  hot  water  I  he  precipitate  consists 
of  ferric  hydroxKle.  aluniuluni  hvdroxtdc.  and  ferric  phosphate.  I)r\  the  pre.  ipitale  separate 
It  from  the  paper  and- place  in  a  small  wat.-h  fflass;  place  thi*  paper  in  a  wei^fhed  cr.uihle 
and  ignite  gentU.  l.  o%>l  and  a.ld  the  precipitate,  af;ain  itjnitc,  ushij;  the  blowpipe  till  a  ■  oiist.iiit 
weight  IS  obtained.  The  iron  and  phosphorus  havui),'  aireadv  bivii  detcrinitud  and  lalcul.iieil 
respecliielv  to  !'e,0,  and  I'.O,.,  the  weight  ot  .A1,0,  is  obi.iincd  h\'  ditfereiice,  sin.  e,  lor  purjos',  o! 
i.,)i    !    -I,'  ,'    !'    '■'  ',  Til  I-    '■•       I. -,:>!>  r,  .1  ;i.  I  ,   vl  I-  U 

132.     Determination   o^   Manguneae      t  oinhuie   tiu'    t»o  iiiM.iies   trom   the   h.i-.K 

acetate  separation  and  concentrate  iheni  to  about  .'lOO  c  i  .X.ld  1')  c.c.  i>!  ,'i'>  acetic  acid  anil 
5  c.c.  of  bromine  and  warm  on  the  w.iter-b.iih  lundcr  a  f;ood  hood'.  Mani;iinese  i>  prccipit,ited  m 
the  ftrni  of  a  hvdr.ited  dioxide.  When  .dl  excess  ol  hr  miumc  is  expel'ed,  tilter  the  hot  liip.iKl. 
leaving  as  much  precipitate  as  possible  in  the  he  iker.  and  w.ish  with  li.it  w.iler.  I  alciuni  ai;d 
m;i);ne-iuni  are  now  in  the  tiltrate,  but  the  nla^^anese  .'annot  be  advant.i^touslv  it;nited  in  its 
present  form  Dissolve  the  precipit. ite  trom  the  heaker  and  the  p.i|'i  r  will-.  ,liluie  hydiiichlotic  acid 
to  which  a  tew  c.c  of  sulphurous  ;icid  have  been  added;  wash  the  solution  into  i  porcelain 
casserole,  make  slightly  alkaline  with  ammonia  and  .iild  sodium  hydrogen  phosphate  so'ulioti  in 
slight  excess'  'lext  add  hydrochloric  acid  till  ilu  preeipiMte  redissoh  ts,  warm  'he  solution  ami  idd 
once  mure  .iiiimoiiia  in  iv-r  sli^;l;l  excess.  Stii  the  solution  and  Ku!  tor  a  minute,  then  place  it  on 
the  '.vater-balh.  and  all.nv  it  tii  dij^est  till  the  im.irphoiis  preeipital.-,  which  was  at  tirst  fornied,  has 
become  wholly  crysl.illine  Kilter,  and  wash  «itli  w.itei  I  he  preiipitate  is  in,in)„'.iiit.se  amnu'iiium 
phosphr.tc  ( NH.MnrO,.  H,C>!  Dry  the  lilter.  separate  the  pieiipii.ite  .iiid  liltci-p.ipei  :  I  urn  the 
latter  in  a  i>»rce!i2iu  crucible,  add  the  piecipitate  lo  it  and  itjnile  stioii).;ly.  \\'ei^;ll  is  n  .uij;  ine>e 
pv^oph.^'-l■i  .  "  .  \1i'   1'  '  ■> 

t33.     Determination  of  Calcium  and  Magneaiunt      i  h.  ^>   net.ts  .,u-  i<<uud  n 

rt.e  til  ra'e  ir."n  the  !i\dr.Ued  'ii.iin;  ii  e-.e  dioxide,  oul  aie  sep.i:,M  .1  .iml  iletei  mueil  by  exai'lv  the 
S.I  I II  e  nil' he  d  .IS    '■  iiiJiL  .oeil  unelet    ;  i.*    in  iK  ^is  ot  Linte-.T.ine ,   i^S  '^'i^l  S7 

134.     Determination  at  Water      liu^  siuuld  be  d'.me  .i-.  u-s. nin-d  m  ttS 

Tfie    «'ib|oin'.^d    anily^es    in.i)    be    o!    interest 


le,0, 
Mnt) 

Al.O. 
tav> 

Sulphur 

Water  and 
Sil) 


•  rijanic  TKiltfr 


I.I.-KM1I1    .\I' 

l.ik.'   ^'.i|-ei 

!)J  7.-1 

ttacc 

0.73 

oci 

0  2:\ 

0  03 

0.3> 

1  09 

t   '17 

N 

•  K'-  ■"•• 

M„, 

i^dnJ.  r 

Ii 

i.-iii.i'  I 

ti.O  41) 

0.71 

i.«6 

0.46 

0.66 

0.04 

O.IB 

2.46 

•.!•>  fi7 

100.03 


100.01 


«  o  \  I  . 
/3o.     The  analysis   of  a  coal  for  technical  purposes  ^'^'^'■''1.''  iiuiuJos  tii^' 

tiM.-'.wii^;  <Jt.lt'Miui>;iti.i.i'-  •'•itisliiit .  ■  -.  iiiiti't  ly'iiil  ii^tittU  "i,ilL>\  '  '  /.  .vc</  t.'« ''dc/; , '  urA  ami  u^pfiur. 
1!.-  lijjurcs  iihtair.c'U  in  til-?  ilett;rriiii.a:oii  of  thv  first  'hrco  of  those  mu^t  noi  be  coiisijui  t.i  as 
rep.wseiitin};  u\\  diliiiiie  n  iistiliitiils  of  ihi  tojl ,  a  v;iriatj<.iii  n  thf  iiKtli.iti  I't  i.i  ilvsis  .vill  :ilini-il 
always  cau-c  ihi-  rtMih'.  to  v.ity  s.mii-uiia:,  -o  lliat  fin  the  piopci  iiueirrtMHi'  n  I't  t!u  -.c  i-.Milts  it 
IS  iKvissatv  llial  tile  tncllaitl  ''c  arbitruitlv  lixcU  and  not  Jiver^'fd  fii.:r.  In  -.pr.i:  .•(  lliOii  iiidclin.itc- 
n^;^s  tin.-  rc-.".ii -.  art  ol  impi'ri.iiicc  in  juiliiinj;  tin.-  tpiality  ol  i  n'.J,  I 'eteriinnation>  ul  i-sh  ar.d 
Milphur  are  m  i.i)urse  ahs.''iuti;  and  'hi'  :'i-^'ilts  obtal'ied  by  Jillfreril  nii:(liuds  on  tiie  same  s.iinj-.e  of 
coal  no  inori;  vary  tlian  vvoiiiil  the  dtt'.Mn'niations  oi  chlorine  in  a  s.imple  -!  lOtnmon  sail  1  l.i. 
term  "sulphur"  is,  ho>vt;\t'r,  intended  to  .niiwd'-'  oi.iy  iliat  portion  present  iii  the  lorni  <)t  .sniptiules 
and   not  that   vvliich  is  alino-.t    ^lway^   prestiu   as    i    .  ilphale        IIk    amount    ul    tlic    latlet    has   no 

te.  hin.'.;     -   .■;ii;''.  .11. 

136.  DetGrminalion  of  Moisture  l-rom  l  ;o  -l  i^v  .m-~  ol  tla-  s.irr,r>i<-  .<re  Utif^'heJ  mln 
au  I'pcn  iM  ei.;in;J)  ti  leiblc  oi  '  ,-in  ,!i.J  i'-  ed  'oi  I  '■.•:\ii  in  a  hot  air-batli.  tlu'  !empv;raturc  of 
which  is  kept  betwet-n  |i'l     and  io,  m  Ih,    end   o!    tins  time  il   i~  wei^lnd  Hf^iin  and   the  loss  of 

\v  ■  _;)ll   .     w-'.^..  ,  e.i  .1-.  II'    I-'  ,.' 

137.  Determination  of  Ash  Ihero'tion  r;>,-.l  •  ,  the  nioi>".'r  determinutmn  IS  here 
empKjtd.  i'lactr  the  crucibie  !il  such  lias  been  useu)  op  its  ^ide  anii  ii;!iite,  careruiK  at  lir-,t.  Ml! 
a!!  '-Tfjanic  matter  is  |-urned  out.  s'irrinjf  from  tune  to  time  with  a  stout  p)atiniim  'viro  to  expose  a 
fresh  ''Urt  itt  to  the  air  .md  se'  help  the  eoiTibu>tion  \\  i.in  e.'.i;pletei\  ij.,i.iieel  the  ash  vv.'i  be  li)^ht 
(,'r.i\  or  liroH -I  aiiJ  must  bt-  ro'ist.nit  ;ti  we.t,''-.!.  Ine  uii^'-li!  .if  thi  res, due  (.fives  the  aiiu)viiu 
of  a-li  dirr.'   >, 

133.    Oetormination  o?   Volatile  Combustible  Matter      w.lin  a>^o  i    i  vjrun 

ot  coai  into  .i  phitinnm  or'.icible  oi  inedmiii  si/e  ( -'"  to  '■'"'  (,'ra''i-).  ei'v  er  Ic'^eli ,  pia^e  on  a  :nan_;le 
iwliicll  h,id  be-.l  be  ol  platinum  .ilsoi  and  i^;iite.  e,irefuli>  .i.oidint;  drau^'hts.  for  iwmliv  Si  v,n 
minutes  VI  .ih  the  full  tlamo  ot  a  bun-.eii  buinei .  So  adjust  'in,  crucible  that  us  bii'ioni  i-  ab.'.it 
■<  on.  aliove  the  top  ■!  !t,o  b  .rm  r,  the  eiiffth  ol  tile  tiame  beiii^;  at  least  L'O  cm.  .\t  llu-  end  ol 
the  si\ei.  ipin..Iis,  b\  i' iii^h  nine  tlit.-e  should  Oe  no  siifn--  ol  cuinbustibie  i,'.i^es  beini;  cvolvtd. 
cool  ll  e  erii.  ihle  .Wi'^  .'inl.nts.  \i  :-eawa\  on  siot  ilep.i-ihd  on  'ne  ,n,''t/e  of  the  crucible  or  lid 
.irl  Ai.is;li  (he  i  -ss  oi  weii^ht  u'pr'".,nl  ^  trie  e.'laliii-  i.oni'-'.stible  nialU'r  ihr-  the  moi-tnie  plus 
fail  ol  ti.e  s'llpl-.'ir   pre-^enl  a-   '"inphi.i'.'s 

139.  Determinatioii  of  Fixed  Carbon      Ihis  i-  to'u.J  i\  diiier,  n.,       i  h^-  ueij^ht  o'" 

'Via' -Tiai  !  r.  ••,  ih.-  ,  .  !i  ^  .O'^.-  '!,,.  .),  le'npnai .. '^i  oi  eo'.file  ■  cu' hi -o.Mi  mifer  '.  r,  ■  .ci,' ■.  the 
fi  vc'i  c  II  hi  u  p.ti^  :  .'e  it^ii  p';  s  "  i.t   i  i,e  -<'  Iplun   p'  c-enl  a'-  '.ulphides 

140.  Determination  of  Sulphur      iin-  i-  mo-t  ..i-naiU  -  .idi,  b\  ^en' ,  moditici-'on  of 

I'N.  hi-  t  -  f"e''ic  I      ':i     ■..■>]},  <\\\:\.-   I     .  .  n  n  iiien"  .iiul  wi-:  ks  'At-!  I 

\\i>.  Ir.'in  1  lo  :.'  ^r.iins  ot  Inu  o,  |  .v..  ,.L.r,.,|  ^.a!  uiili  I  >.;ra:n  lO  m  i^'uesMiii'  o-<  tie  and  'V  a  fjram 
ol  aiihulious  .s.iiliuin  ^  .ini.i.  iie  I'i.ic,  the  mivlui ,  m  i  l.o  t;e  ['.itinum  crucibK  .  lutii  it  on  its  side 
and  he.'il  i,'en:  !y.  iaivint;  .  ai  e  in 'I  tu  lii-^e  liie  coi  Unts,  a-.d  ^tii  ■  m  ,-  it.  a'.io'^i.dlx  \\  it'i  .i  plat  i  nun  i  v  ire. 
Continue  the  healini;  till  the  c;irlj»n  of  the  coai  i>-  entirelv  >sidi>ed.  \.'i  -.v  the  erutible  lo  cool, 
ttanshi  its  loii'ents  to  .i  beaker,  iidd  about  1.^0  c.c.  ot  water  and  b.-il  ior  ■  or  ill  minute-.  I'lllei 
and  v'.isli  the  ri_,idue  on  the  filter  I  eon.sists  o!  unchan^jod  n-.t^ne-ir.n  oxide  and  the  insolsihle  part 
ol  the  aslii  With  Imi  '\  ater  I  >  'he  '.iii.ile  iidd  1  ."i  c  e  .'!'  bi"niii)e  vvaler.  boil  for  ^>  iiiinule',.  ac.difv 
with  lU'd.ochl  1!..  .1  '.I,  aiui  coiMni'ie  ilu  I  .Miint;  till  :.  I  I  lomiin'  ;-  .  \pelied  fheii  id. I  In  c  i  of  a 
boilnii,'  ■.oliiiioTi  .1  Iviniiiti  L''U'rale,  c  intiiiue  tiv.  boihrij^'  t.n  .ornlhei  -'i  ti.  nute -.  .illow  the  b.iri'.im 
sulph.ne  ti  -,fti|i  ,  'iltei'  and  w,•^^h  th"  p'e.ipit.Oe  Willi  iiot  e.  ilc  till  iree  It.an  chlo;  ides  .ijnd  treat 
It  .o.  des nhed  in  S2       I's  weight  is  then  lalcu'  ited  to  siilphu' 

In  the  .I'loiC  deteriiiiiiation  special  tare  niiist  be  taken  to  use  m.iifne-i.iMi  vixidf  .is  tree  is 
pissible  trv'in  sulphur.  It  is  liiiritiilt  to  hnd  a  sample  c.Kitaniini.,'  lU'iie  si  :  it  lei  i-e-Litu'ii  ol  the 
.tnu  .  t:i  pi  esenl  sitould  be  iii.ide  ..in  .i  s,t  nplc  C'f  .il  .'iii  '10  ^  rams  .ind  .»  s.iii.iii.i  ^m  re.  Ikhi  iritiodoctd 
Ml  c.ilciiliOine  the  result;  ol  an  aiiidssis 

W't.^i  IMrt.,iil.r  ■  v.iLlir.iJe  IS  desued.  the  acidilled  soluio:.  shoi'd  be  ev.tporaled  lo  dryness 
11,. I  tile  sin  .ii  .im  '11,;  ,  i  silic.i  de!ndr,ited  as  deseribed  in  98  Ihe  s.ill-  .ire  then  redissoUeJ  n 
water,  the  so  u'mn  liilered  and  the  an.iivsis  continued  as  betore.  \n  alcolu'l  1  .nip  sho.ild  also  be 
iiscd  i:  stead  ot  ,<  b.nisen  b.iiner  J.iriP.j;  llie  ..ombu-'uin  as  co. il  >.-.i-.  is  ne\  et  i)  iilt  liee  Ireini  sulphur 
.i.'n  p.i-inds,   liie  rrod'ic:-  .'i  ,  cnuvistion  oi  whicli  ma.  be  at)sO'l>td  b\   tin'   lik-aji. 


?.  'ik-i- 


t4t.      Calculation  of  results        Ihe   to!i.uiii«   n's  ilts  vve:.»  olv.iTieJ  < '.   ..    -.•imi-i.-  rf  biiu- 
mioous  coitl. 

I.i>s.s  lui  J,->  -It;  at   I'l;,        ImT    'rt   I  noiit  iiiMM,firc.  '    ■•'" 

I..'-N  on  ij;t:'l:n„'  Mr  '  U!in'il>.-s  |m 'istuie  +  Mil.iiili-  .  >'nib\.s'.i'i:^   n'.itt. 

■iuiphiii  ... 

Ash 
Sulptiur  . 

riie  amount  of  volat'le  coiiiHu-tlhlv  niai'ti    .^.is  thctcl.i'e. 

I    t  1 •■  .    .  .  , 

•.'0.330- (.y.  II  .    — ,  -        -.   '   ' 

Id.    r.-Mil's   ^t  the  .inalysis  vvli\i!J  b-.-  rtroitoil  as  IvOlows 

M.'isnire  ''   ' 

\'(i!atile  iL'niS'U'-^ili'L'  n;:i!'i'r 

Ash 

.""ulphui 

Kixcd  carbon  ibv  dillere:uo|. 


■i   1)1. ' 
■ .  -:',* 


14.1a,  Wli.  ■-  Iht  c.'nipo-;i-n  n  .)■  ,i  i<i:tl  ..•iiwv^  inucii  u>t'f  I  .hl,'Mr...'Mn  ri'>,'..r>t"  .■  ;is  iMti.rc, 
ihorf  art  fth.  i  properlu-s  ot  v«  h...li  i!,i  nunri;  ■'.  .  n.,iviv,il  'L'siilis  ^.^e  i.lilf  indualK,'.  In  the  r.isc 
,y.  bitiimiiunis  or  sott  coals  nu-;i-  COking  qualities,  ihi-  propti'.\  p.is.c-srd  bv  ih.-ni  ot  to[rTnn(,' 
oaktd  mass.-  .-i  ^oke  wlieii  -ubK-aL-d  lo  dv^truaiM-  Jisiill.-i'ion.  .lU'  .-!  inpxrtiu.f  I 'le  best 
.•okiii(,'  coals  ^ivc  ainrut  C.  ot',.'k.-,  and  -uch  ,  o.ib  .le  ,  t  ns,  .|U.i.tl\  wrv  valuabU-  f.^r  m.tal 
hirijual  j  ro..i'-.L's.  In  aril.;iiit  ih"  J' tcrrnii.alMi,  .-I  tl-u-  '  i.l.ml.  lonib.istib  ■■  tnallrr"  138'.  i!'>' 
hill  tl'.i'Sv  and  coinpicML.ss  i,r  the  tevc'rsc  ol  ihe  r..-.idir  l.-t"t  in  th..-  .iiK.tile  ,iu>ii'.l  In-  ..b.^.-t  \.-il 
■,:u1  'WlcvX 

Imroi'.aiii  .ilso  to  the  n-'r  is  :ht  Calorific  Value  .>!  .1  >•■:<-■''  !■■  express  suJi  a  ii^lor 
n,irneric-al!v  a  standard  uni;  ..1  ti'.-al  is  i.-qiii^cd.  .imJ  iht-  ..■n..-  eniploynl  •-  ih.  .ai.iii-  Ihi^  i-.  the 
am'.Viiit  of  heal  required  lo  rai,.-  the  teiiipcrali:re  o!  i  i;ran!  o^  vv.ile  tiiroii^l,  1  C  Mirsl  bflween 
ilie  h.iiits  o'  (I  an.l  4o  v..).""''  iimpUivin^;  tins  .iial  1.^?  '  (  <i-'.'-i>n  i  ahi.  "  is  th.'  'tumh,  >  ,t  ^"■<irn.>. 
kiliif;,iimf,  .1'  p'U'uli  ot  -.t\tt,  >■  -v/ih  h  [gram,  kti^rwi  .-r  p'tttid  otlhi-  fuel  (./•(  '•;?..•  I'lioui^k  1  C 
K>.-s,ilts  of  (aloriinetri,-  dett  rminai.oiis  arc  olim  t;ncri  in  Mtiiisii  I  hernial  t'nits.  a  H  l.l  .  hi-iny 
the  nun.her  ol  pouiuK  o\  water  thai  i-aii  be  raised  i:iroiii;li  '  I  ih,  b>  the  eonibusilon  ot  I  p.vmd  o! 
the  sul-slanee  burned  Th.  iaUer  will  ee.dently  be  ;  .'!  tne  h.rnu  r,  as  I  t  .  is  eejuiva'ent  to  \'  on 
th -'  lahrenhtit  s^ale 

Kor  example,  if  the  h^at  e\.'lve,1  b>  the  .  .imbii.-l'on  ot  1  ^-ain  '1  .i  .  oal  ivere  .  oir.p'.fiely 
absorbed  bv  lOil.i  tjranis  lif  water.  aiiJ.  in  the  pro.ess,  raised  tl>e  temper, ituie  .  t  th.-  -.vat.'r  i.ro.it'li 
s  C,  then  H.I'M)  .aiories  would  h.ive  been  e\i.iv.i.l,  aiu!  .he  •' l'..iorili..  \  .ih,e  '  ol  th.-  .-.'il  »oiiM  be 
staled  to  l..  .so.|..  That  i-,  i.-  s.iv,  "'"lO  ^'ra.iis  of  w  at.  r  eo'.ilJ  be  he.i'e.i  I  i,  bv  I  j;i,.|n  ii|  the 
oal,  ai.i,  eipially,  ."ni'ii  pound:  of  water  eoiild  be  heat.d  I  \-\  1  /"."t,/  ot  'he  e.'.-il  i  1  hs  ,i. 
I*.  I  I's.  w..n!ld  bi  \  f  sOdo',  N,-w  it  h:is  h.-en  t.nind  that  in  .M-^lei  t>'  ,.'i.\.':t  1  ij'ain  A  wate:  at 
joo  V."  into  vapour  at  lO't  t  .  .■■;I7  e.doncs  .ire  reqiiuLd.  ll-.:s  nuitiber,  ."i.'i",  i-  known  .is  the  "  l.itent 
he  I'    .'I    ste.u.i.         Hei  ..e    the    "  Ev  apoiatiec    I'v.m-,  '    ,.t    liie    loal    taken    .is    an    oanipl.     .louM      e 

-— ^      It. I.       ;Ihat    IS.    the    number   o'    .jraii-s,    kilof;r .ins,    ot    poiinils    o!    water    whieh         ^-rani. 
Ti.tT 
kilo};rani.  or  poind  .'t  it  eonld  ^on..:rl  into  va'son:,. 

Numerous  lorn's  ol  valorittielers  ar..-  '■mpl.'>ej  lor  asceriaminj;  the  heai-prodt,cini{  iiiialities  u' 
.1  coal,  bat  eitt.er  .lelei  ts  .ttul  in.KCuracies  pert,. in  lo  the  use  ot  tlie  simpler  l.irms  oi  the  didi.  uitics 
in  m.ini'.iuhitun;  the  hn;h-pressure  bomb  instruments  l.vbid  iheii  general  use  .A  .aioriiiietflr  which 
seems  t.'  ...  i.ibnie  si,iipli.;iiy  with  .iceuracy  i<  that  o!  S  VV.  Pair.'""'  It  is  b.ised  on  the  piincipie  of 
cai.am;;-  the  .■■al  to.  undi-rj;o  LO'iibustioa  In  eoin.iet  with  sodium  per.'.xide,  wlr.  h,  beside-  suppl\ui>,' 
the  oxvL;eii  req.iired,  is  capable  .it  ibsorbinfj  the  products  of  c.nibusli.ni,  this  avoiding  the 
libei.ition  .it  these  ^'a^es  on  the  on.'  h.md  ot  tlu-i:  rttoni;.M.  und.r  hii^h  ,-.i..ss.ire  on  ttio  other.  The 
tollowm^  desiription  ^^S  the  appara'us  is  t.iken  t;  -m  the  ,.ii(,'in.i;  papei 


I"  ■  j:  Thr  KcfTam  .a'rr-r.  3r  ianjc  -.ti  -  -     -    ■ 

,--A.  ,,....    4-m9,  I'*,.-.  ^*-   vxn,i:««  .a*i 


f  i  k-.:n  ci  miftlrr  Ihtoust; 


'-^j^y^ 


^^■ 


^'S.:'J-'jti-^^^-''-'i 


S»¥M^' 


A  ^^tg    Ijis  a  copper  icssel  of  a  little  uvei  two  liters'  c.ipacity  insutsted  hv  two  out.-i  vessels 


j(   ind  iraliMl    l-bei,    H    .«iij   C, 


li..- 


llj'fU 

CO-  , 


1 


I' 


fi 
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^is    to    proviUe   further    insulation    bj    !he    .lir    sp.ico    I 
do.Me  lo  (-tirrfspoiid  with  ;ii>  ;iii  spate  between,  the  two 
y  '"    '     '  ■:       i,'.'^ti>»!  I..,  i.onver>icntc  in  liiiinlliiitf       The    artriJj^e  O 
1  ahoul    Nl  cc.      It  rests  on  <i  pivot  below  and 

'  '  rs  Htiove  and  has   .1   small   removable  pulley 

'     ■  '  ij.s  fastencil  to  si  tiiij,'  ciip-^  .iie  pla^ei!  i-  .  the 

I     '  inder  I",  upen  at   both  euds,  is  provided  lor 

i.p.j;  the  luirci.t  set  up  by  rotation  ^•>f  the  •  ancs  attathed  to  the 
■  Jf;e.  The  i:inos  are  so  set  as  to  ilellevt  the  currents  down- 
■varU  !ir>t  alon^;  the  tail  id^'e  and  then  up  along  the  outside  of  the 
cylinder.  The  stem  of  the  cartridge  is  so  arrani;ed  as  to  permit 
;ii.'  p.s-.ipe  o!  a  short  p-ece  of  No  I  J  copper  wire  I  Kit;  -'I.  It  is, 
■a,:  .HI,  piovided  with  a  va!\e  U  at  tlio  lower  end  wnich  prevents 
the  e-cape  of  the  enclosed  air  when  heated  by  the  umbustion  of  the 
.  hai;;e  The  two  ends  B  and  C  of  the  cartridge  screw  on  The 
process  then  is  ^s  foiloi<  s ;  1  t;raiTi  of 
ciia!  (fround  to  pass  tliicuffh  a  I'Xt- 
me  ,h  sieve  and  dried  in  the  oven  as 
iisi.al  at  ilia'  l|i)  is  put  into  the 
^a-tr  ili;e,  IC  to  1-  (Jr.lm^  of  sodium 
peroxide  are  add.'d,  the  top  screwed 
on  .mil  the  whole  sliakjn  lo  ihor- 
oiij;hlv  iniv  the  contents  The  per- 
rxi'le  vane-  sotnewhat  in  fineness 
!•  ,li  <uld  pri..iicaPv  all  pass  th^.^^l^Jh 
.1  .'.'<  ii'csli  M  I  nii-r  1  .V  KKx-.c  t.ippin)^  tin-  cartiid(,'c  to  settle 
'he  th:irj;t  in  the  K-ttom,  it  is  placed  in  the  can  ind  '2  litre*  of 
w,r..T  added,  the  teniperatjre  ol"  the  water  heint;  .("  or  4*  lowt" 
th.1,1  the  •.etrnera'ure  i>t  the  w.?rk  room.  The  pulley  is  connected 
by  string  to  a  small  w.iter  or  eltctrlral  moto'  giving;  about  Hr^  lo 
li.'O  revoUitJons  per  rr.ir.i.le  t.'  the  carliidtje.  When  constant  tern- 
per.ii'ire  is  reached,  the  re.idinjf  of  the  therniirneter  is  taken  and 
the  hot  Aire  is  di oppe J  thriiit,'h  the  valve  into  the  ch.irge,  which  is 
at  01  'e  ifj-nited  and  imrtis  completely  in  two  01  three  seconds.  The 
'<<'!•  1  't  the  he.lt  is  effected  in  aboii.  T.ve  iiiinates  and  the 
read  I  .;  ,  ■  the  maxiniiMii  teti'pei  diife  is  then  taken  Thi  niimher 
f?l  calonts  due  to  ilu  comhustion  of  the  coal  is  found  from  the 
'srmijn 
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-Miere/is    lie  'isv  in  'f:;!!'  i.jir  ■-!  .c  t.'-.c  u 'iter  employed.''  .,.„,- 

A    praciiial    example-    may    he    of    value    to    the    student 
beicinning  with  water   a".    Hi  C.  how  many  prams  of  a  soal   ivtth    1  ^c '/  "      '    ^ 

calorilic  value  >.^\  r-OlHt  would  he  reqjired  to  eiaporale  llH"i  f,'raiiis  of  the  waiei  .- 

The  amount  of  heat  required  to  raise  the  temperature  of  lOOd  grarr«  of  water 
I'rom   10'  to  100  C,  is 

And   t!ie  amount  of  heat   required  to  convert    1000  grams  of  water  at   I0<»  C. 

'•ilo  vapi  tir  at    I'tO"  L.  is 

'(he  total  heal  required  is    .     .  .    .  ,    

.\iul  i  \\x.u\\  of  'he  coal  employed  evolves  HOOO  calories- 


Therefore  the  »i»imint  of  ..oal  rnqnired  would  h- 


t'i.'70"0 

_ ~  7''  ■''7  grams 


■cur  jN 


'.»||(  r.i,  ^al 


t'fiiivd     iw)  iha  bo 


*  *  W  -  0.ftli  I 


^^mi 


^^v.;^^^:::w^lP^. ..-4^;^p^^:^^^^^  . ^c^.^.^ymr^^mmm^^'^^^m^-m:^  ^-m 


1    poiiiKl    of   w.;!fi    thriMiv;h 


I  I.e  niji.ihir  nf  /■,!•.  >(,/i  .il  tlus  limI  itqutrcJ  t.  t  v  :ij<-r.,U'  l'»'n  /• .-.  m/s  .  .t  wau  r.  ■.i.iiinij^  in.ni 
10  t.  wiMiM  be  the  >a'iie.  for.  in  order  lo  txpress  in  B  i  J.\  llic  •li-.it  rt>^,.iri:d  '  and  ihe 
"caloMi-s   ■  uhiiii  tlu'  coal  i>  capable  i>l  i-vplvini; .  the  i-.un  l^.r--  \'"ihl  ab've  inu-!  .-a.  n  I'l-  im  .liiplied 

♦'.•jT'ii 'I 
b\   Ihc  t.itio      :  ihi>  leaves  the  traction     _,  iukImm^.'iI        I  i.c   "i.iii  hi-r    ,-l  /•■t.nijs  n|   t(,f   ioal   re 

M'iiii.i  ','1    I  "I  II'  p   ■inih  ot  waier  is  tlms   etn...i  i.i    ihc  tv.ml-er  ,■!  ;;>,ims  iKi.is-,aiy  to  etlia    th>'  ■.aine 

ili-i'i^i   in   1 '  *' "  ■  ^v</;»?s  v»t  '.vater 

III   nif'IMem  niiijlit  also    hf  Mirk..'i!  m   I!    I  .  i.  s     ,:    .iKi-         I  i     r 

1^"     I- all    require,  1^(1  |{  T  l\ 

I  he' ttore  to  raise  1   poind  from   !'■   T      vi.   ."jo    |-,ii  : '■  J    |-.,!i    ir-.iiiius   !■'._•  HI    's 

Tin-  "  liteii:    iiat  .>!  steaiii    '  is  ."'17  •  '.'i'ii>.>'.  li.  I    \ 

tl'.    ti'tal  lieat  requi'ed  lor  i  pi.nin>l  of  I'u    a  Oti       I  I'.'s  i;  w    \    \  \, 

iikI         liii'ii  poinds  reijiiire  ll-st'.ndH    I.''.. 

Hut  the  coal  lias  a  .aloiiti.    \  aliie  .M  Miin'  li    I    I  \ 

1  lli.ii  It    1  .(v 

I  rjsiajO 
(111   amount  ol  cOai  u-iji  ir<.<l  would  In-   -~- — =  7l<.37  poaiids 


(  OI'I'I  K    MM  I  i;. 

I  his  sab>'an.o,  formed  dnniif^  tlu    s.-ialtmij  ol  copper,  is  a  mi\t>ire  ol  the  salphak-s  .md  I'MdeN 
o!  copp-r   nnd  ir.  n,   h  a  loninionr    ,oii'.i,ns    ilso  coiisideralMe  .iii.oiints  ol  aad,   /inc.  .o  d  arseiiu. 

142.  For  technical  purposes  >•  is  se  .I.mh  ■h.pss.i*  to  iljie  n.'  .  :iii\  lonstitaenl  hat  thi' 
-optai         Ihe  eleeti.lUK    n,eti:oil  is    ila.ost  i,    neisahv  adopled,  aiul  ]\\:\   .1.    .arried  on:  as  lollo^^s. 

1  hssoo.  e  .ihon  II..'   t.'iarii  ol   ttiatte  in  I'l  c.c.  oi'  dilute    .iiui  '■  ■■   .  .m.  eiit.  a'ed   in  fie  .'.rid  :    .i 

>,'entk  he.il  will  le  salh^iejil  '-  .ompieie  the  solution  l-.\  .ipoiate  to  ,i!>M,it  i,;ili  ih^.  ..riLruial  volume, 
then  add  ;'ii  .  ^  ol  water  lilter  o  al  ila-  His.-'ul.le  ni.rier  ,ii..l  ,ki-h  lhou'n>;hlv  wi'.h  hot  water. 
Run  th  akr.ili  .md  wasniii'^s  mt,  .i  ueiu'heu  pl.iiinii'ii  di^h.  .nij  .inmioria  till  the  solitan  is 
alm.-t  hut  not  ipiite  neutral  and  llieii  add  :;  e  .  ol  eiMKen  ated  sulpl.iirie  aeul  1  leitrelvse  the 
soliiiioii.  .itier  dmrini;;  la  ,i  .opueiveiit  hulk,  luakiij;  ihi  di-n  'he  (■ail, ode  I  he  loi.daions  under 
«hieh  ele.  Irol  sis  is  best  .  oried  out  ,ire,  eolia:;e  J-'i,  luireiil  I'.s.l  .mipires  t,.i  e\er>  KMI  s,j  ,  „■, 
Ol  clhode  surla.  e  .  ■  Iiiiie,  >  ■  J  ;;n'  of  ,poei  a  ill  he  di-posUed  ra  .ihoul  I  hi.  Complete  pi'ecipi- 
latioii  iii.o.   he  insured  h_v  tostuij.;  a  K  vv   i  t    Uej.iiJ  w  ith    hvdro^eii    salphnie'"       When   it    i^   seen 

that  no  more  copper  is  pnsent  in  the  soiuiion  s\phon  .■f!  ■  le  hquid.  repi  isUil;  it  hv  hot  v^aler  as 
rapidl)  as  it  is  removed:  next  iiueirupt  the  .  aireui,  pom  .Hi  the  '.\aler.  M.isi,  the  .lish  VMth  .i  little 
.ilcohol.  dry  at  I'm  .uid  Hei^;!i  Somatiiue'  Ihe  M-hilion  to  be  electroi\,ed  is  placed  in  .i  be.ikci. 
the  k.ithode  heiui,'  a  suspended  c.u.e  o-  s>  lii.der  ol  stout  pl.oini.ni  lo.!  W'l  en  this  .irr.int;enieiit  is 
use'd  it  is  not  nece-s.iiy  to  lilter  the  s.^luiioii  beloie  electrolysis,  sin.  e  Die  m-oluble  mailer  settles  to 
the  bottom  o!  Ihe  t'ea^ei  .ip.l  not  ,'i,  the  k.illuide.  Ihe  vessel  in  .-.h  i  a  lue  ehMrolysis  is  carried 
out  sh.iuld  be'  ovei.d  In  two  slips  ,>i  .i^lass.  i  iim,  ,ii/.i:i.st  the  aianle  w  a  ..■  Ihe  lowtr  surf.iee  of 
these  fjlasse-  wi'l  l.eeonu-  .  \  era  d  >mi|i  htlle  dro|liis  ,1  i,,,-  s..i„t|,ui.  ...oried  up  a  r.  Innu  .ilh  l>v 
bubbles  ot  f,'a-.,  .uul  sho  ild  he  iva.he.l  down  Ir.  in  lime  to  time. 

143.  l"oi  a  complete  analysis  it  is  inst  lo  use  i  ao  p.'rti.vis.  one  tor  'he  determination  of 
the  riiet.ds,  tin.  olher  loi  ihe  dei.i  an,,!-  on  ,e  sulph  a  |-,,r  Ihe  tonnet  a  i  ro  eiueiit  Si  h.-me  i,  as 
lollow  s 

(I'  l)is,oUe  in  ultii,  ,u  id  as  ,  ,'rnpletelv  .o  posMlM.-.  then  ei.ipoiate  with  hydioehhui,:  acid  and 
liltei  n.K  the  u!i.,.ii^  '.itm.  wliieii  uill  proii.ibK  .  ,ii\  tr.ices  ol  lead  -iilph.ile  :  the  litter  Is 
removed  b\  w.i-hliii;  with  .i  seiucioa  ot  .ciiiiionoim  a>et..'e  .ir.J  the  re.  oiereil  lead  is  .uKl,-d  l.i  the 
p,  iivioiis  lijtr.itr. 

CJi  In  the  tiltr.ii,-  fioni  this  residie-  pi.-,  ipuate  >•/</',•■,  iiru-ii,  .in.!  /,./,/  as  si.iphid.-s  These 
should  be  repie>  ipil.ited  to  leiimse  ,iri-  tr  n.e  ot  /mc  which  nia\  h.ive  been  i  a;i  led  down.  I  liey 
should  then  be  sepai.ited  is  detuled  It,  the  ,.v|ucl.  hein^'  weij,'hed  sep.iiao  le  as  i.ipper,  n.it^nesiurii 
p>  i.i-a;  sen  itt    ind  haal  sulph.ite 

t--l    rii.  ..irfcnl  (,.,^^,(tK  ihre;tfh  aii  .•(.  u   Uii-.n  Ir.m  .»  Il.i -...t  ..t.   ..;    w.il  .,t.irU  .•»..-.|fS  t...Jil  i(,.*    -^it^e-   a.  ..  .j  ™ --.-. 

.im'I.Ia  4(iJ  ih.    '«i.i{  tt..t  is   .41  ii.4n.i  '  ' 

(-"I  Sh...il.l  ttiMtrst  sh.>»  rtwl rs  r  is  *I.II  P'<-...r..I.  ll.e  lotvd  'm^uiJ  mu«l  ot  r.sji».  t».  IsmIisI   «.ii.  .*  t.  ^   .^.  ..«,..»...,,,...,,,,      .„,i    ,„A 

.l.ljfj  .1l.'.4)n  t.l  ll:r  ^.lutlitii   .jriiicrg.'.'  t  .  I         \      , 


■^     ';'r^^S^  -  -^i-^--mS' 


''^'■ 


-.,;.  f--rvi#e 


■,!f;<i^>',«j-,?^ 


_t>«S" 


(;{^  'Vhe  lilltatf    .luuiUi  be  o\u!i-.t'J.  iron   [in.-,  ij'it.iu'd   .,:\\   n  p'l.  im:  lU-J    is   tli      h.isn     icet  I'c 
It  sliouiJ  oi-  linally  wfitih, il  as  ftjrru:  oxide. 

1  I)   III  ttie  fiiir.ile  troiii  tli^;  iry'n,aitir  may  be  pri.'i;!|iil:it<.  J  as  tfio  siiiphi  lo  ami  neii;t  t  J  ,is  ox'df. 
;  .1^  iiK'l.illii  /iiK   ;dtlfi  vletlmljsis,. 

I'l)    hi   aiu>th<:r  porlioti.   iulphur   '\-  ilcft'rmliitfil   aiiJ   Ufinhcd   ns   haimtr'    vulplj  i-.         \in    icacl 
stilpliatc  'v'l.aiiiMij^  ill  Ihtf  insoluble  resiJuc  is  ikIcithiu'iI  and  calciilaud  M  'iii|liar 

f44,  riu  sjiiiplc  shi)ii!d  iu)t  In-  U)i>  hiely  ^jriHind  or  it  will  be  diOKult  »o  lit'c-ifip.'si  niss.ilve 
,i'-  u'  ''  !;ram  i-l  tUi:  <o:1|'iit  inatti'  'n  I'l  •M'.  I'l  v'iliite  and  '•>  c.i.  ol  con^'eiilraU-u  iii'.ix  .iciit, 
\ppl\  iKMt  oiil)  very  i..iiilii'u>ly  at  lirst.  When  tl>c  soluli.<i.  Is  almost  i. mpU-K-  adtl  "'  >  v.  ol 
tiMneiitratL-d   liydr.'.hk'rii.   aiid  and  e\apt>ratr  t.>  dryness        I  ako   up  uil  i    "    v  .     .1   u.liiti    Ir.dri)- 


irl..tP    Mil-    -oI  .1.11 


■  il' 


>nil 


.p-,i|iitili.'    iii.il'e: 


chlorii-  aciil    ind  sulliiiiiit 
wash  rtith  hot  water 

/45.     Determination   cf  qangue       l!u-    la-.o.'i;       ii-ut.r   c^usi-iv  oi    t,-a:-.;..t.-   «itii 

(■..'~-.i;'ic     I,  ■       ■     ,:     'iM^:  .  !'.  'i    .       tin-    li'.liT  .  .>t     ,.    i,  ii..lm  Ti'id    ■•  'ImIiO!.    ot 

iininoniuni  a^ilatc.  ;i.v.  w.i^li  vulli  vvaiai  '..lUi  ;.i.d  .idd  ;tK'-L  was.i.iii^s  ti  '.he  liilrMlo  prrx:..nisl\ 
ob'. lined.       Mii'-n  the  moist  tili<T  p:  prr  and  'A'<'!(^h  ih,'  !,-uit;ii<'  mi  .i  porfolaii>  .  rui'i''!-.' 

r-i'6,     Sciiuration  of  copper,  lead  and  arsnnic  from  iron  and  zinc     P  luii 

l.,f  .'..w..     ./.i...,'  ..    .i:\';.'      ''I  'A  .1.111  i'\',  .,^.1  i     ■■  -lii:.;,'  a.l.i  ■•  V   ^.      :   Jiiuu    ir.  Ji  i  xt.l.iru  .leiki 

and  pass  in  h\droi;tii  sulphi  li-  till  i  o  'i-ore  prfiipitatc  lonns.  Kilier  '.\hili'  still  hot  ir.l  w.ish  'Mtii 
vatei  s.it.iraied  with  hydroi,..!.  sulplade  .Vj^aiii  test  tbi.'  tilttatj  with  more  h- dr>>s,'.ii  '.liplmJi-,  to 
ensure  the  .^.inpletc  precipitation  of  arseiiK.  I  he  preeipii.ite  :s  ii.iMe  to  c.uiy  iIlhu  treees  .n  /.lu, 
but  hi-iore  iiceinc  i'  t'roni  these  ii  is  be^t  to  s,  par.ro  tliL  irsi  nious  sulphide.  lor  i!iis  purpose, 
digest  llie  piei  ipil.ile,  on  the  paji  •;  .  wiili  JO  e  ^  ol  a  strong'  s-.hu:"ii  .>!  sodi  ;ai  Milphule.  then 
'Va.h  Vila  water  Put  a-ide  the  hlliale-  and  ^\  ;isli  nt,'s,  wliicli  contain  i;  seme  as  -odnov,  thio- 
arsenite.  to  be  'rcaled  as  described  m  147  I'lssolve  the  nrxed  si.ilpbides  ihroui,'h  ihe  papei  ai 
hoi  dilute  nitric  acid;  vcisl.  a  'h  Lot  uater.  dil.pj  lar^"i;!\ .  uaiin  and  pas'-  li\dro^eii  sulphule  'iil  m^ 
fuither  precipitate  loinis  I  la.e  ■•.'  oii.Oi  tii  ~.Ui  e  pn'ii  and  « a-n  .i-.  be'oe:  tie  pre.'ipilaU' 
. .:  l-.ists   ot   le.ij    .o'd    ^,'p  V  .    sm'p'  ;.:■..   f43     n.i    tAD,     nd  ilie  mnteJ  lii'.aies  vOiltan  a.         ■■  iron 

1    :    1.    ,  tSO,  151. 

141.     Oetsrmination  of  Arsenic      i  .1-  ■-  p:. -en'  m  tiu  soKhiou  ohi.i-ned  h>  treaiinj,- 

iiie    nev    d    s■llp|•ua^    \k  .  .li  in"    -..liiO^.       I    i    ill      s.lu'-on    .idd    ililute    hydti  ch'oric    Xi'^i,    ^ery 

c.a.lious!\ .  nil  llie  I'.ni.i  •  lent!)  :..  d.  l-iite'  .'•-■  the  p'ceipilate  o!  ir  enic  'risnl-phrde  .Ji'.d 
sii'phnr  lliss  ^v  III-  .(Is  ;,ic  !ri-nlp!iide  trom  '')  ;ia"  ■  h\  !i  e.itpienl  ■.eit'i  il'ont  '.'.'I  ^  e  o! 
aniniori  I.  lul  v.as!.  ;lij  i-ape.  ii.tli  I  oi  wate'  i  o  iln  .imm.'inac.il  -oiutioi  a, id  an  e.\ce-s  oi  nii'i,- 
aeid,  tliep  ,d'oul  ""  i,Ta'n  ol  poi.is-,l;'iii  chioriie  |(oii  M  i  oiripleK  'la  ixnlation  I'd  expci  .lil 
chlorine  N.'X'  nen'rahsc  «'i'li  .iinnionia  .iiiil  .i^:i.\  .i  sli;.;h:  excess  o'  "  'Mi,niesia  I'lixhne"  >lii 
the  solution  will,  and  allow  to  siai  .!  I'T  at  ieast  six  hours.  Killer  thrvaj.,h  .1  ov  ;.'<'  p.iper  nnsi  wash 
the  pieeipiMte  01  mai;nesiinn  armiK'nnin:  arsenate  wilh  dilute  ammonia  W'iien  th^  w  ihhinr  is 
coinple'?,  dissolvi  tiie  i-i:,ipi'ate  Iro  i'  the  ;i.iper  h\  '.he  use  ot  a  iew  drcps  ol'  ddiiti-  nitric  .icid. 
W'.ish  Ihe  paper  tno;oa^hi\  with  luit  a  ater  aiul  allow  the  siiUnior  and  washings  ti'  run  iiii.i  a 
Wciijhed  pcrielam  cuic.hle  I'ivapTiu  ;o  dryress  and  :i;n  le.  \V  ■\,'ii  the  aisenic  .is  ma^'iesiun' 
1  vro-aiseii  lie  i  M.;.  \s  c>.,.  (The  pie.ipil.iie  is  ihs-olvei'  Irom  ilu  pap.'i  n'd  no'  !vti, -d  direi.tl\  , 
•n    ed..'  'ill'  there  in.t\   be  no  ,iM:Ke  .it  i  eilu  .tn.'ii.  ..lUi.t  iiinsem.i.:i      .  ss.  tii  In      osenu). 

148.  Determination  of  Lead  i-e  (hss(^tee  the  nv.xed  sulptiioes  ol  leaO  ,nd  -oppjr  in 
11,  t  .limn  '  •  .'■  I  o  ,  . ;  .  ..  ,  ,,.,.,  .(  iior,:el,iin  vessel.  ,idd  In  t,'  I  1  c  e.  of  loa.en- 
t'at-d  supliniio  i.cid.  lad  ev.ipotale  .'n  a  -ai  d  ba'h  or  h  il-plate  till  heavv  white  t'limes  ot  sulphur- 
irioxide  are  evolved.  L'ool  the  aeid  liquid  am!  id  I  .Oh'.i'  Sh  ■  ..  ol  water  anu  o'.'  c.e.  ot  ''a 
airohoi.  Boil  foi  1  few  minutes,  then  filter  and  w.:s',  ■i.on  dilute  e.lcohol  lill  iM  the  copper  is 
removed       Dr\  the  precipitate  and  treat    i  as  directed   n  83 

149        Determination    of  Copper       The    fdtrate    from    the   lead    sulphate   sh.'uld  be  e-iip- 
'i   .■     e    1'   i    I     il  1.    li.      1.  .        i       '         ...'.ralise  the  resiiltiuf;  scilution  by   means  ot  aiiimouia,  and 

e.evtiol_v  se,  a-sdij;  i!ie  same  conditions  .is  to  current,  etc  ,  that  wtc  (»iven  in  l42 

In  Cases  where  there  are  no  f.icilities  loi   determin  v^  .  .pper  eUcti  oiMical^ .  il    is   hesl   !,>  te 

prrciniraie  it  'is  the  snlpliide,  then  if^'mte  the  precipit.ite  s-u.-iu'li    '.'  .1   •,   '     J,,:.,  e    i.il'le       tool  ..iiJ 

uUd   a  tew  drops  ol   mirii    acid,  e\apo'ale   cauliouiily  and     e. finite   iiisoc   a   imnsen   li  irne:    onlv) 

Weigh  the  copper  as  ciipric  ovide. 


:=i-ti! 


ISO,     Oet9rmination  of  Iron      I'lit  ii   r.iti:  unm  tin-  s..i|'su!c--  I'l  i. .iJ  nut  >.ippiT  .\'iit.iins 

iron  rtiiU  /111..  lJv>il  this  -oluiioii  .iiiii  aJil  .i  le'A  Jiops  ot  mtii..  iicid  uir  p.'tloi,  .»  u--'.  .  c  ot  l-nuTunt 
naur;  »o  c>iinp!<"lL-|y  ri-o\idlM-  tht  irun  to  the  ti  rri..  ^vinditioii  Kilu  i  oui  .iii>  -.iilrliur  tluil  may 
-epira'.',  in.il.i  •ui.-  i.il.ili.n  .1  ir  i  I  luiitt.il  .inJ  prt;>:ipitdti'  the  in  11  .is  thi-  b.isu  .icotatc  In  the 
maiiiifi  .!.■-.<  .itt>i  III  t3t  li''  lill'.iU-  uill  .:,.nl.iin  Ihe  grcatoi  putt  i>f  t:io  ^iii..,  but  !.iiiiie  will  he 
ret.iitied  li\  the  h.isic  lern..  atcttlc.  t)  --si'Kt;  'ht  l.iitii  111  hoi  dihite  hydtvuhloric  aciii,  bo\\  ihe 
sohtiiMi  a'fiJ  Add  a  -.litrht  oxress  ot  arinii  iii.i .  tiher  and  w.ch  a;iIi  ho'  w.itet  Dry  thi-  prectpiLite 
.Hid  >i  p  »  it,-  'I  '"iMi  ihe  pipi"  hei.if.-  ifjnilim.'  ll.c  !  itlri  I  n.illi-  i^-mte  tlu-  uho.c.liul  wci^has 
I.  rii.       <i(lf 

ISt.  Determination  of  Zinc  Ihi-  >-  . ntainid  in  Jhi-  uv,  lillrat.s  from  'he-  ir.-ii. 
l';,..|i.>  i.i  Ouir.  ;  t;.  :hu  .  a  - ..  1. .  vii..iit  hul^  ^'.ike  the  >ol,iliori  alkalitio,  and  utiiK'  n  .iriti  pass 
in  hvdrOL'in  sulphide  ivhnuld  any  L|iianlity  of  iii.int;aiii-e,  nii-kcl  or  .job.ih  W  pn-senl  ihi\  will  hi- 
riad'H-  detiCtcd  b\-  the  diSk'.^loiuata'ii  .if  the  while  /in.  iiilpMulc.  .iiid  Miitahle  iiie.ui-.  lTl.l^  be  t.iUiii 
f.ir  stp.iratins  them.  I'or  smh  me;.'.-.  Iar>,'er  ,^■.liW^  sh.'uld  be  e.insiiltodi  till  the  liquid  .s  sat'ir.ite.l. 
.\Uow  the  precipe'. lie  to  ■>iib-id.-.  Il  ■.  ■  u'.ve  lorii.s  .11  the  siipei  iiilHii:  'iiiid  nhjn  m  tc  tndr.if,.cn 
■iulpiiide  I-.  pa  sed.  the  pre.  ipit.Hu  a  i>  .  'mpiol.-  Kill.r  .iml  w.ish  I'lc  piccipi'.ile  '■  "h  \\  Ucr 
ii.ininnm^'  .1  Ink-  airn:.>iiiiini  .ilplii.j.-  .iiul  ammonmnr  Miir.i:i.  Di^s.'Ue  the  /in.,  vjip.iu!..  :rom 
the  I. 111."  h)  ■;.,  iiis  >!  \\  ii  m  di;.!i..  'ulphi;  u  leui.  I'.'Heit  the  >.l'itioii  11  a  «eit;heil  platinum 
d->h  ■  '  Vud  I  1,'r.i'Ti  ot  s-hImmi  .i.et.it-  .mi.  '  1.  .'i  ^-.i  ot  a.  e'i^  .1.  ;d  Diluie  I.;  r'H.M..  w  irii'  lo 
''■')'(.'.,  .nd  kei-p  'I'l  1:  imd  at  'his  teripei  alMi .,  vUn'e  it  iv  l-e  :ii,'  el.  .  tr.^l^  s.-.l.  1'-.  1  e  irreio  .i|  'i..'U> 
ampi're  for  \'"i  s.j  ttn  ot  eatliode  siirl-i.e  .uul  ,111  .in  t  ot  1  v.^^ls-  \i  ilu^  end  ol  al.on'  .0;  hour 
iht  -iiiiid  uil!  .appear  t.i  bo  itled  with  bubbles.  .\l  'his  point,  neutr.ihsc  the  li.(iiid  In  adding-  a  tew 
h.'l  s  ,i  dlii.t.  .i.TifHiin.a.  !ii..e  the  e'ltreiil  to  ahont  "  T  ampere  (■">  \olts)  nnii  .  .ni'tnue  the  .'le.  trohsts 
Wl.m  I  test  slien,  't.it  .lil  'he  ,:me  h.is  h.  •  n  '.'mo  ..1.  sypfon  - 'tf  the  ^  :  iium,  .va'-'i  with 
.lU.'l,"!.  .rid  ti.i.ilU  .Mil,  , I  little  ithei  Dr.  '!i.  der.'.r.  ''V  i.^'diiif,'  tn--  di-li  i.>.  ,.  noineit  111  the 
h.iti.I        W  t  ^^ti  ;r    met, till.    /iiK 

/£J2.  When  it  1^  K'.owii  that  mi  mi  'k.>I  is  .ire^.tni  111  ihe  titrate  ti,.tj-  the  iron  (it  is  n!  \erv  rare 
oCLiirreBec,  preeipit.iti -n  ol  /ini.  siil|''h'de  in.iv  be  entirel>  .inu'te.l,  a'ul  the  eiei'tntlysis  pr.'cee.led 
with  diiectlv.  Vboiil  "  I  f;rain  ot  ziu.'  s  depo  ted  per  hovi  undt-r  iliese  e  nditi.'n~,  on  a  c.ith.-.ie 
surface  ol   !oO   .q    mi 

Zin..  ^iiouid  nexit  be  . 'ei  uoiv  tieally  .leposile.l  .lire,  tly  .ipoii  platimmi,  .is  it  'ea.e^  a  spuU'^y 
suif.kce  when  ifdiss../.  .-u.  .V  platinum  dish  to  be  .)^i;.i  l.'r  this  p:irpi>se  is  rea.iih  prep.iied  h\ 
depositinj;  upon  it  a  ihiii  eleclrolyli  ^.'atnif,'  .n  sj|\er.  \  -iiver  dish  in.iy  be  used  .is  Ihe  k.ithode  it 
il  is  coi.,cnieiillv  at  h.ind.  When  ihe  eleciroivtie  method  '■  n.il  sai'.ible,  the  loll. wmi.,  ..nirse  ol 
proetdure  m.iv  be  I.illowed  .  preeipitate  .ind  i.\  .i-h  lii',  zm.  s.ilphi.le  .is  alu.idv  de-Seribed  and 
di^solv.;  frotn  the  paper  with  dilute  hydio.lll.u  e  a.id  U  ish  the  smut  ,111  int.i  a  p.^reel.iin  eassciole 
and  add  a  sht;ht  excess  ol  a  le.ently  prepared  s,,lution  .1  s.ijii.ni  .  .irhon.oe.  H.ul  f.i.  '1  iniivues, 
filter  and  wash  with  hot  water  till  the  preeipit.ite  is  t  ee  Irnn  ilk.ti.  I)i\  ihe  ore.  ipit.ite,  separate 
It  lioin  the  paper.  i^;iiil.  the  lattei  in  <i  por..elaiii  .  'utihle.  .uld  :iie  pi  ■.  ipit  iie  i.'  'lie  .isli  a'li!  itjiil.- 
str.i.t;!)        VVeii^h  tr.e  /ii.i-  ovide        Ihi-  rieth.'d.  houever,  is  not    1  .!   s  r.ihle  .me. 

1S3,  Determination  of  Sulphur  We'^'h  .-ul  n  n  ^'ram  of  malle.  kKI  I'o  .  e  oi  dilute 
nilri.  aeid  ,ind  he  o  \-."  i  ,  :i  .itio'is'o  .  \lte'  the  first  'ei.M.m  h.i^  suhsl.led  ad.l  .ihoiit  ''  .".  j^-r:im  of 
pol.issiiiai  .hlorite  dissolved  m  eol.l  coiieenti.ited  mt'i.  .11  id  .mil  nmtinue  '0  heat  .■aiitiinisly  tiil  ,dl 
the  sulphur  has  lissolved.  I.  .ire  nnist  i'e  tak.-ii  not  t.'  i:ii~e  the  temperature  too  rapidh  ir  p.irt 
ol  the  sulphui  may  fu^e  into  ^.'lobules  v.hl.h  it  I'iil  he  alm.-t  impossible  to  .>\idise  I'v  .ipor.ite 
with  hvdroehl,- rie  .leid  t.'.  expel  nitri.-  .leid,  'hen  dilute  the  s.ih'tion,  filtet  .  i.t  u  ,1  wish  '.he  i,'a.'if:tie 
I'resp-ve  the  'liter  t.'t  hnttier  evamination.  154)  "oil  'he  liltr.i'e.  and  ..dd  a  ^ii^'ht  evees^  nl 
diluie  amm.  nia  ;  tilt.  1  out  the  pre.ipitate  ol  ii-'ii,  hydr.'xi.le,  .in.l  w.i-h  with  h.il  water  Hi  il  the 
lillraie  to  e\pel  the  evcess  ol  ainmonM,  ALi.Iiy  slit:htlv  with  ihhite  )n  dri<.  hl.<rie  aeid,  and  e.hile 
boilini,-  add  .1  sliijht  esi'e-.-  it  a  solution  of  baiiiim  ehli'nde.  .Xli.nv  the  precipitate  to  set'lc,  while 
st.nndmt;  111  a  i^aitn  pl.i.  ■  tiller  aid  wa^h.  hv  de.-antat'on  .0  t.st.  vi  ith  hit  water.  Itjr.ite  pre 
cipitate  and  papc  'Oi;einer  ui  a  uei^'hed  crncihle  .  o.il.  ao  1  a  K\v  di  ps  e  .hlule  ni'ric  acid  .md  .1 
drop  .if  :-oncentt.i'ed  sulphuiic  aci.!  'to  .'onvtrt  .iii\  barrmi  -'.liphide  iul"  siilph.iti'i,  ■  •.•aporate 
i.'eilllv    .►;n:*''  when  dr\ ,  wei^'h  ih.    iMii'in  viiipiiate  ..nd  .  .1'.  nl.iti-  |o  sulphur 


*'l  A..>nvcimnl  all.T'  .Iin-  nifll 
mine  .1.-- J  and  2  .'t  3  c.  cl  t-r  h-iidc.  I! 
ihtrre  la  Irns  dan^'  t  .jf  Ihi-  Mjl.jl.ur  l..f..     i| 


\ui:  \.\iv    I  i;.i 
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154.  riu-  giii.i^iic  m.i\  hv-  .  i!-.tnmii:itcj  niili  le.-ij  sulphate  ,u\ii  thi-  stilpli'ii  prosirit  in  this  f  iiui 
riiiist  also  he  .loterinitii  il  l>  •  •  ,  tllf  paper  with  ahoiil  l<»  >..■..  ol  .1  '.tri^ni,'  M>lutK>ii  ot 
irnnioniiirr,   .iit-tati'  fwli.i.li  will  nt    uiv  lead  sulplutc)  .intl  «.ish  wild   hot  water.       to  the 

lillralf  .iilj  .1  c.i:  .il  aeeitc  a.'iJ  and  .1  >hi;hl  iNcess  i>f'  a  soltiiion  o!  potassium  ttirotnate  KiltiT 
am  l.aj  rhr.iniatt  vdinh  may  be  preeipitate.l  thro',i),'ti  haUn'-eJ  filter  papers  Wash  with  liot 
v  I'.r,  ilrv  al   i  I  1      nviij'i.  ar..l  laliiilute  the  we'^ht  ot    ulphur  10  uli^h  .t  voticspiTiJs 


i'\  Kt  I  r^ 

Irir  siMipksi  nemr!-  ,•:  this  elaS'.  01  nn  ra'^  1.  iron  pvntes,  K>  "-■,  M  luv  metals,  notably 
roppcr  anil  .litkel,  iii.t)  replace  the  iron,  viliolly  or  in  part,  while  sulphur  may  be  repla^reiJ  bv 
.I'^.-nic,  aiiJ  ticeasioDally  by  aiitinioriN  Gold  is  aUo  loucul  in  m.inv  sanip'es  of  p\rit-  I  r 
1    .  Irnical  purposes  il  is  usii.ilK  •^uflKieiit  to  ileterimnc  ei'pper  aiiJ  niekel. 

r55.       I  general  p/an   of  ann/ysiS  is    is  follows.  — Both  copper  anj  mekel  are  ileter- 

'■'      ■■   »  '  ill,'        '.     ...li       1     ,!,,■        ■    MUiieral.      The  former  is  tl.  pos:tiil   from    »   "-olution 

.  i-.ilaiiiinj;  lUttK    .iiiO    -iilphijiK    aoids.       Ilie   I. .Iter    1^    .leposiuJ   fioin    a    ^.li.li.n    i4    it-    ^Jp'iJt-. 

ii-iiiiin!nt;  ami';  >-'i.i    mil   ainmonnini   siilpi.ite. 


/56. 

;.,  ilil.  , 


n 


.1 


'  .;i.iTi-.  ,1  trodeiiiey  tjrouiiU  |m  rites,  by  pourini.;  o\er  ii  ililuti  iiitii. 
I  .  .1  A.itei-lvitli  '  After  ihe  reaction  his  proeeeded  lot  some  tinn.,  .uld  I"  .  .  ol 
.  Oil.  riitt  lied  niiiii  atid,  ..nd  raisi  the  lemperature.  In  briiiyin^  ihe  vv.iter  in  th^  b.iih  to  the  boil. 
Sh  ••.1,1  itie  iTiineril  not  wIuilU  Jis.soKe,  it  mav  be  boned  on  i  ho;  plate  lor  sand  I'llli,.  >n^e"  riled 
nil'..    ,),  ui  i'eiMf;  adiied  trom  time  to  time  .i»  rcij'ii'ed 

/.57.      Oetcrirtination  of  Copper       i.ooi    the   s.-lution   and   ,idd    I'l  i.e.    of  con.enlr  n.d 

.p'.'" ''      1     'i       <'      "  '     .0      le         '        .leid    is    expelled    and    hc.iv\    sulphiiroiis   t'unn       oc 

ev, lived.  Ci.vil  til.  s.'liiiioii,  iMute  ...  ."j'lii.  l-y  the  eaiiiious  addition  of  «aler,  ind  ti.iii  i  ui. 
j;anj,'iie  (if  e>liiidei  eleitrodes  ire  to  he  einpi  -ved  later,  the  tillration  may  be  omittedl  WhIi  Ilie 
filler  p.iper  well.  ,i-iJ  adil  to  ll'.e  llllrate  eiiO'i),'li  ainironia  to  produce  a  A/;«.' precipit.ile  01  t'eriie 
h\droMde;  .idd  I  '-.e  i.|  diliiie  siilphnri.:  .uld.  I't  iiiisler  the  soiu'ioii  to  ::  pl;;linuMi  dish,  and 
•■•ti '1   •!■.  sc,  il  ,tTv     il;  I'le  .  oiK.iti..';' ■  i  1,'  .1    \\\\  tor  the  dtpositior,  oi     i^ppt'i     .     t42 

1S8.    Determination  of  Nickel     iiu  >.ii.itioi.  -.lom  v^iiu'.  -lu-  eop:>e'  h.is  b.en  j;.>,.s,iea 

1-  i.-.ed  101  till-  .1. 'el  iiiii,.!  ;,in  !■  Kislc:  t  uiih  tfie  w:ish.n),'s  le  a  be.iKer.  i.iise  th,.  leiijeratiire 
•'il  11  si  ':.  I.,.iiii);  riul  pr,  ipi>  ite  t'le  11. vi  li  .ijilini;  .1  sliijhi  ev.es^  ot  aiem.'ni;,  .iftei  .  psiir:nj,- 
rhe  e.nipiete  oXKMtion  ot  M-  ir..i,  l'\  ,a,iiii,  .1  few  >  ■  ul  broniine  rt.i'er  )•  'U:  o.|i  11. .•  ferri. 
Iiedrovide  uhi.li  .  irri.  s  Jow :,  uii!,  u  s.-.ii.e  ii'Jsel  U'jisb  i!  wil'  h  >'  ,v  lU^i  .  tbiii  d-s...l\e  il 
'1.1. n  ill..  ;  i'>"  p.ip  1  b'  po  iriiifj  over  11  n  .,m,  vl;i;,|,-  ....rpnuiK  u  1,1  1^  -pf^ioitale  the  uonbj 
;r,i.ii.-  ii  .ii.iiioiii.i  -.nd  .idii  iliis  iilti  ,u-  10  tin  lir^:.  .A^ain  ie-disso!\i-  tie'  iu-,i  .uul  re-piecipuate 
it.  .iJ..lir;i;  Ihe  hitra't  to  the  tirst  i-.\, 

i'  k.ipoi-ate  the  liltiaies.  .ifie-  i.iihiis.;  i  --li^^fit  e\ees-  ,  f  sulphuric  a>id,  iiU  sulpliur.nis  H'lrits  .m 
evoKcd  (this  prciaiitii".  r-  i.ik.-t;  ui  ordei  !o  driw  oti  any  lulrie  .uld  which  mu  liivi  ^  s>ap,.,,| 
rediittioii  duriiii;  the  di  posi;u>n  ,.'  ih,  i.ppei).  t'o.il  the  solution,  diluie  ti'  a  eoi-.- eiiieiU  ■.,l;.rie 
wiili  ivater.  add  ft  -rams  ol  ammonium  si.lpliate,  nnuralise  vei.h  ammonia  and  add  'f'l  c.c.  oi  the 
latte'  in  excess  of  wh.it  is  required  foi  thai  pnrpose  Transfer  'he  soli'ion  to  a  weii,-hed  pl.iiiiiuri 
Jisti.  and  electrolyse,  '  iisinj^:  an  e.iii.l.  oi  ib.nit  .1  volts,  and  a  ciiiren!  of  (K'l  to  I..'.  a.Tpeic  •.  1 
each  1""  si].  cm.  of  kathode  surface  '  •  The  best  deposit  is  jjenerally  obt.iiiied  .it  tlit  om!ii!,ii\ 
lemper.iture,  but  .junker  results  !,.||o«  by  licatiiit;  the  liquid  to  50  .  (  nder  the  h  :  iii.-r  i.oii.!-li..ii, 
a  ciiirent  i^l  I  J'  amperes  deposits  1  gram  ot  nickel  m  about  '.'  hoars;  at  ">')  ti  ,•  U,.p.  vn  ,1,1  is 
completed  in  neatly  half  the  time.  Duriiit;  electrolysis  the  dish  must  be  lovercd  tiv  glass  slips 
I'liiiufr  ijjainst  one  another;  these  must  be  washevi  iloivn  tiom  Ini.e  to  time.  The  reaction  is 
coi'ip'etj  when  a  drop  of  soiutioii  lui  l>>iiger  jfives  a  b' ick  piecipii.vtc  "  Icn  placed  on  a  white 
Mitf.ice  in  contact  witli  i  drop  of  ammonium  sulphide  When  this  poiiii  is  iea..hed,  syphon  ofV  the 
liqi;or,  replacing  it  v»ith  hot  w.iler.  |-iii.illy,  interrupt  the  currtiit.  pour  ^tf  the  v\,iter.  w  .-!i  tl..- 
deposit  with  a  few  c  c  o(  alcohol  dry  at  I'Mt  and  wei^b  The  deposit  of  nickel  should  be  li  ird. 
hrii^lit  and  adiifie 


Jircwij^  a  r.ii'-iher  ol  lAn..!* 


.^iri. 


.  .-^-r.  ■ :  iv 
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fS9.     All  «^.,iioi,t  neparation  of  iron  and  nfckel  <n.i:  w  cifr.i.'ii  ,i.  u.iu^vs.         r.. 

itu  '.olulK'ii  liorii  'Vi'uri  IlK  im'j'vi  ii.is  Ihh'h  i  iii.lr>  I  \  it.  li!  >  .:!.■,■>.'»' .-il  ulil  a  t.-w  i  ^  I'l  ni,.niiiii; 
water,  heat  tiruini  ti  ii.  ilinj;  .ititt  .1..KI  m\  fi.usv  ol  anntuMiiii  l-Mtt'i  .ml  Ihc  it.^ii  prn.u  '.'tc  wirili 
c.irrR'S  vith  it  '-oiiii.  niLkol  I'.^solve  tfie  pruipit.iic  m  liot  ilili.tc  hyilioi  hl.'ci>  .1  iJ  ,'tij  i\  .ipoi.tti- 
till  pa^-tw  Adti  I"  -  .  ,  of  tiMlroi.lili-'ni"  liLitl  'sp.  ^r  I  ll  iiu!  IudsIlT  tlit  sclitioii  lo  i  ■.i-pai.itlii^' 
futiii' I  Ixi.ait  the  li-n  u  ^liiiuidf  \\  inLMi.>ct  t-ii  »-i .  as  ■Ic'-i  r.Hf  .i  111  198  I  he  niHiii  u-.  lavi'i 
w.W   i.'iiMi.'i    alt    tlu*    fi  .  k<-l    »arr:tiJ   il.u^n    In   r!if    !ei  '  .l    hvilrtixiiie         \a«l    it    to  ifu    tilir.i*^  Ji.iiTi  tlit* 

la;  It  I ,       It'll  j;<.  iil'v  I.<  1  \p.  ;  ilif  I  tiie;  ,  ilie ilil .  v>  1  li  s  ilplfiri.   a.  ui  ,iiul  ■■;  api>r,.ii-  liil  -ili'liurou'. 

liiriL"-    u'..'  ivi  I'  fi|-  proLfCi!  with  H'''  J.lrriMii  iim     I'l  111.  i-a  !  a-  lirs,  r.r,  .1  'ii  th^  pre.  '.mi-  p.ir  i^rapli- 

160'      A    HUM,    COmp/efO  ana/ys/S  I  IV. -In  s  lIu-  .IflerniiiiaiK'ii  .'1    Itu   '..lUnvn^g  n.i,-.t'ticilt> 
-jti'ph'.' .    ir-.--in.     ;.'.'in,.!.\     ..pp.-i       ■  ul ,     .  i>p  .in  J  nu  ki*'. 

161.     I       plan  of  analysis      as  (oiKi«- 

11  Diss.iUo  a  f.  :Ii.":  .>(  'Ill  11  !riir.\'.  .iiui  Jl-'l- !riiiK  tl-p  -.i.'pliar  iw,it'hii'^'  it  a-,  ^-arniin 
sulphate)  a--  Ucs.  nhcd  m,   1S3  -inJ  /54 

i-i  111  ,1  -. .par. ifc  piiriu'ii  dtternirii'  ttu-  i>tl'er  i-lenivnis.  I'ls-al..  a-,  he!  -ti-  inl,  .lUi-i  riltdiii^; 
.1111  (^  nil;  iv,  prtvipii.iti-  ais>"iu  .  iiiti'n.iiiN ,  topp.T  ami  UmJ  h\  ft  ris  ,it  I; ,  Ji  ,(;i.n  »uln!.iilc. 
Arseirii  .iiij  aiiti'tioii.  sh.i  -.IJ  bt-  s.pr.'.^L'd  Ir.'in  ■  oppci  and  Kad  b  'ia.-  ..so  .  I  a  -.oliai.'n  i>'  s.  uiiii 
siilpliido    IS  described  under  I'lc  scjMrali<'!i  •  i|  .irseii'C  alone  Ir.nii  thoso  rne'als  a.   f40 

■  3)  Separat'.'  .irscnii  .iiid  antinuMiv  tVoiii  mh.  aiaithei  h\  .  \.di--iii(^  ilio  -i'laii.in  of  s.'diuri 
thioarseiiite  ani.!  soilitur  llii.vitiii;i  vMiite  y^\  ritans  ■>!  .iiiii.i  rri^'i.i  Pia-.  ipit.iit  .irstfiu  ts  niaj^aesiuiii 
alt",  n.i  iinii!!  .r  s.  m.  ite    iikI.   111  tlu-  til'  .lU-.  i.itf  ;i)i-ie  .iiiiu    oii\   h\   tia    m  -iln..!  il,;si  ribid  lal'  r. 

(M  S'paiale  r.aWel  i'  »l  1  .111  l'\  -bi'  i.-;  ci'.-d  rc-pu  Ipit.itioi.  .it  tbi'  lattci.  ;.s  described  iiiider 
the  tLa'imiLal  .m.iUsis  .-t  tl.is  ir.inerti  1SS  Pc'.i'Mirai','  t'lc  iiicKel  elettrc»i\  ticalls*.  as  there 
described,  .iiid  deterriiine  i'  'ii  P)  ui-i;  inn;;  .l•^  :.'r  ,:  oxide.  \^  111  allcniatne,  the  irv'ii  itid  ni.  Ivel 
mav  be  sep.iratt-d  h\  \',w  eli*.  r  •.  vtr.n  li.-a  rielh  vl  ;  /60i  .ind  tiie  11  i  ki  I  del  .■:  iniia-d  .i-~  h.  tore  li.ii 
iiiav  then  be  deternund  'ii  a  ..cpar.ite  p."liOii  01  !lie  niii.i-r.il.  .itttr  -.» p.ii.ituin  ln>'!  llie  liikel  !)v 
three  pie.'ip'taiiotis  uitb  .u'tiuoiii.i.  and  «  ei|,'lied.  .iMer  i^;ii;ti,.ii    .is  I  -it:     o\ale 


be  dotorminatlon  of  arsenio 


162.  I  he    .MiU   p. nut    lall'ii^'   i.'i    imi.i.     tiill   desiripi;,. 

and  antimony. 

Diss.-Ue  the  nanei  il  a<  .I'readv  des.  iibei!  '1SS  'n  'litru  a.,  id,  eap. irate  tvvi.i  n  itb  von.  en 
tr.ited  In  dr,.'cb'oric  a>id.  dissoK.  111  wate' .  tnlir  0.1  the  ^'aii^ae  .iiid  pi-s  li\aliOt;i  n  sulphide  in;.' 
the  fiiliate  'v\liitli  -lionld  be  men  '.i  hiie  iie.it. d.  ;ill  precipitation  is  ..'tiipleic  liltw  on'  il.c 
precipitate  A'hi.  .1  in.iv  con-i^i  ot  .  .  pjier,  le.ul,  ais^-nu  .iiid  ;tiitin.oin'  salptade-..  .iml  vash  'vith 
ve.iter  containni»;  hydrof;en  sulphide.  Arscni.  and  .ir.tinions  -.nii'idi's  ivii'  m  ihis  w.r  pas^  nu. 
Stiliittoi).  \ebi'e  i.."»pp'.r  .old  le.u!  stdphules  rertiain  utiac'ed  up.'n, 

163.  Separation  of  Arsenic  and  Antimony      ivine  th    ^oian.n   (,•   .1  or  r . .- c. 

li.d  1.  jLiiU  Witii  filiate  h)  lItow  nitiric  .Kul:  .i.ld  aq  t  ret,i.i  .;ni''  h  .r'ti  141  ntU  .it  tus'.  b  .*  ni.»re 
st'onfjK  later,  til'  the  re-prccipiiated  sulpindcs  ire  eniirelv  ilissols-'d.  IMtei  ;'nt  inv  ,ilphiir 
which  '11. iv  reiii.iin  un.ixidised,  .ind  «  ish  with  li.n  watei  v'.i.il  the  tiitt.ite  .11' J  111. ike  il  l.cnllv 
alK  ihne  v\it'.  .inmioni.i  \ti{.\  *_'()c..  ut  "' nia^i.esi.i  niixtvire  1 'i<U  '  }  s'ir  tho' .".Ijjhlv  ,uid  a'lou 
the  whole  to  siaiid  tor  I'.'  hours  tiltet  inil  the  precipilate  of  n;.(f,'nesR.in  ainin.M'.iuiti  arsenate  and 
wash  it  with  dil  lie  amtiionia  :  antimotiy  wd.  reiiniii  .1  the  liltrite  Ke  dissolve  the  pre' ipitale  of 
rnai^iiesi'iir.  .irntn."'!!  uni  arsenate  m  a  little  hv.lrochi.jt u  aci^l  (washing  the  p.ipe"'  tbou'.n.hl\  w  th 
ol  water),  c.'ol  the  tiltrate,  and  le  precjpit.ite  l:.s  ni..km^;  s.ron>;K  alk.ilint  v  it),  .oi'.iii.irn.  MIo'.v 
I'J  hours    ((.'am  b'r  'he  re-pre('ip't,i'i(>r  and  feat  the  precipit.ite  .i^  des.  r;b.d  u.  54 

164.  Determination  of  Antimony  .Xcidit)  the  hltrate  from  n.a^nesuun  .imruiinam 
ar  .enate  uith  h\droi.hkMc  ,u  id  .  aim  'st  boil  the  sol.,  'cn  and  at  tSie  s.inie  time  pa^.  r-So  it  .  r.ipid 
stream  ot  h\dro^'en  sulphide.  I-'ille:  the  prcipitate  ^'(  antimony  sulphide  ::nd  aash  't  with  .1 
solution  of  h\.ho^;t.i  sulphide  Diss.ilve  the  precipitate  h\  pouring  .-ivei  it  aho.it  'J"i  c  i  ot  a 
xj/.'cu/cJ  sokiti.in  .1  so.iiiini  sniphide  1  made  1:  iV.  the  pure  crystallised  salt',  a'ld  w.ish  the  niter 
paper  with  hot  water  L  >.ch  the  solution  in  a  weij.'hed  platinuin  dish,  "'  add  a  fuithei  "."j  c  c.  of  a 
-'«.'       sohitio.i   ot   sodium   s  iipnide   and   make   up   to   a   convenient   volume   mih    •*  ater       U  arm  the 

('•lyo"'.  .iiftrr.  (■*>•»■    Ma,.  XXil    il:mi>,  |.    I'T.' 
«*l  Noumann    £>.  ;»Tw^fM- Vr*A..tft  ;/"/(iwy«jj  ,E.i({lish  Kd. '......  ISWHi   ii   141. 


HT^SWHffSSSffiS 


Miliition  to  itHnil  7'i  rtfui  tiiiimi.iiii  it  ii  iins  ii-rnp^ -,ii,Ti-  while  11  1^  elfCti.iUsfil  1  hi!  iiirn-iu  l.>r 
I'M)  Sl).  .m.   kathode    »i!rl.i»o   -.Ii'mM   i  x-    I    i  -    I   ••  .uniHrirs;    c  nil     '.'  t.i   ;t  sua>.  I'lie   Ji~!i    ii.u-l 

he  vloselj   (.overeil  to  prevent  k">>  In  ev.ipur.iti^'ii  in  sp  itteriiiij.     When    he  elci:   .'l\^!s  js  ,onrUt>\ 
>\pl.   II  iill   the  ^plii'ii.ii,  ^ii   liie  same  time  replj.-iiij;  it  with  .t  slreiini  I'l   ilislilii  U  n.ilei.      Ii.l.inipl 
l!>'-    .uirei/l,    liii.ilh    w -ish    the   depi'Mit    with   alioh.il    .ir-vl    e  lui     iii.l   ili  v    ''\    .\i:-   hi  it    ot    ili    ii.itui 
Wrujij  (!i'    lll^h  A  111  it-  ailhercnt  dcpusit  ol' antiiM-in  . 

/65.  'A  ■'  "  er  i{uantities  of  antiinom  are  t  .  In  ,lett  rniii.i  il,  n  \.'lunic'ri,  nv  ilu  J  !r.,i\  ix' 
ii»tJ,  -mil  ..~  ii..   ii'llowin^' 

l)i>.-.oKe  the  precipitaleil  -ulphidv  in  a  solution  of  ^oUium  hvdroxiJc.  V.IJ  n  i-x,  ss  ,.|  h\,irvi 
chloric   aiid,   I  '    -Mtr,    :ieid  and   siiivo">si\e   -.mal'  portion-  of  pot.i--iiii.i      iili't  iie        H  <il   the 

-ohilioii  d.nvi  '  ■.  oliime.' ■"'  takinj;  lar'.   that  thcie  i-  -til!   -.>iiie  >.x>e-.  i.l   li\  Jr,>,  h..'rK-  a.  id 

present,  ill  im...  ,  li  i  .1  tin.-  thkirate  ma>  i'e  de>.omp>i-ed :  i.i>ivl  'he  v,,'iiiii.ii,  ,,J..\  1.".  ^.l  ol 
idiu  eiiiirite'l  h.'h\>ih\  '.  aciii,  and  make  up  t!ie  soliition  li'  a  v.'iiiri.;  ,i  .annit  T'Hv  o- :  aJJ 
■i  or  t  ^^raiii.s  ot  poia— iiim  iodide  llrec  from  mdatfi,  and  titrate  iiiiiiu  Ji  t:^  ^v  ui'h  .i  v'. .  mm  n;  J 
st'iiitiitn  i:t  sociiiiin  '!:u-su)phate. 

Ill'-  reaction  niav   !-c  r'.pre-clilcj  by  the  lollouiii^  ei.|Ualioiir   Sli  t  I    ■  ..Ki      S.i  ',      'ki  '      ! 

766.  \iiiilher  method  of  e^timatin^  the  antiinonv  i-  to  re-pre^ipii  .ii  ,ii  tlu  I'irite  iiiin  :ne 
Tn.i-Jii'  -  iini  ainnioniuili  arsenate  pre.ipitatf  tS3:  1"  .icl.nni,-  ii\  .:u<  til  ru  a  id  ai,.l  [>  i--'..^; 
li_,diOf;^i.    -u'ph.Je  Ihe    |>ret;i|iitated    -ul| 'mJ^.      -    ii.ii-d    iv.iii    iir.ii.      i^ul,    Jiied,    }.^,    -id     <iid 

i\eii,'hed  as  s(\  i  >    ' 

167.     Determination  of  Niokel  in  Nickci-Stcet      lii      ,11:,    i.ri..:  1.,    heen 

•■'•■'■  ''-•■'     '■'     -I'e    ■  e;  .11  i::.'i     .'    n.    ■.    .    ;i.i.,       ,r,  h     .^    ,,]v,      applu'.itMe    '.ilK-re    iron 

1.  I-  to  i»    -epaiatcd  lioiii  Loppcr,  nian^;anc-e,  ii:  .I'-niii  and  /inc.         '       h    i-.  iintoi  I  ir.it.'h  ,  ,-t\:\ 

a|-ipli.al-.e  where  the  iiieta!-  a'e  pre-eiit  in  the  tori'  ut  Jworides  and  ilipen.l-  m  .le  s,>'.,l  n  m  oi 
t'-rrii;  ilioride  in  etlie;  ,  .>i.tainii':;  hjdr.chlori,  ,  .u,  I:-  superu  i  it  e  ;o  .nn  ini!,,  >i  v>!.,,icin  iron 
niii-t  he  preeipilat  jd  and  re-prciipitated  i-  at  v-iue  oIaI.H!-.  The  separal..  n  :s  al  ■.!  vtrv  Icm  ,r:J 
complete.  The  exa^t  manipulative  detail-  vary  -vniiexvlia!  aeeorjirii,'  \'  the  m.laU  r  is,,;:t  l-'ir 
iii-laii.-e.  it  i-  neiO— ary  to  make  three  eMiaction-  I.i  ciiiplc'eK  -e;i..r  ne  nc  ■  iii>iii  ii'  mi  nu. 

f68.       I  in-  method  of  sepatation.  wl  id;  was  referred  i.    m   J 59.  i-,  a-  ■  ■  l,>u- 

v'.  i;;li  out  :'.  (,'rani-  "t  nakel-steel  into  a  poroil.i.n  di-n  or  ....,  .  le  ;vovidcd  wit'i  ,,  i;  o.i 
lOver.  Dis-oUe  the  >tiel  m  dilute  liydrochlotii  a,. J,  v«.it!i  the  aid  o:  Ilea'.  Add  I  >.c  .  t  ..n.ei,- 
trated  nilrii  acid,  to  oxidise  ferrmi-  to  tertie  ihloride,  and  evaporate  i  .e  .-.o.vition  to  ,  oinplrle 
dr;  ne-s  l>:>solve  ti.e  mass  in  J"  l.c.  of  dii-.ite  hvdiochlorie  aeid  .iiid  ev.:]^oiale  ajjain  tvi  a  hulk 
oi  HUc.  .  tianster  To  a  -eparalinj;  tunnel  of  about  ■.'■'ili  e.e.  capacity,  uasliinj,'  the  dish  ui'h  the 
sn-.dlleil  possible  liu. unity  of  dilute  hydrochloric  acid.  tool  the  solution  tlioiou^dlv  ant  ,uld 
4I»  c.c.  of  ether,  whuh  must  be  free  from  ilcohol  and  must  h..ve  been  iu-t  previ,  i.-h,  -h.ik  n 
witn  til)  c.c.  i>i  dihile  hydrochloric  .icid.  Sli.ike  vijjorou-ly  lor  iu  nainitc-.  ^  o  iin,_;  the  ^oiiii  .1-  ol 
■he  (.iniicl  from  tune  to  time.  Siparatc  tlv  luiueous  ll.^m  li.e  e'iKie.r  i'vci,  u.i-ni  .^  ili-j  lall<r 
'whi.h  now  cont.iins  »ll  the  iron)  tvVKe  w  ■•.'•]  li.,i  ■■  t.>  I'l.  .  .>i  dil,,-,o  U>  Jtchloi  .c  .uiJ.  (;,.!ith 
vv.iriii  the  .'cpioons  1  lyer  to  expt!  ether  and  jt.k.'ia!  uitli  ih  ■  dc'er.-n'i  in.  n  o!  m^K.I  b\  t.ie  ii-ual 
niwlhods,     1S8  -    iiie'i'iie .   .i    .c.opd   .a    'h-.'U    eMr.u'i.'M    wiiii   Lt'K'    i-    iei:e-si,v   '.    ,  ompU'teh 

scpa; ate  .<•'      .  i, 

AN  \l  \M-s     OF     i:<UN, 

163.  .\-.  coinn.ei-ci.i.v  known.  .i.ir  n;.l  .;.  .1  ,  omal.'i,  i-  .i  c~-,'r\  oiistltnents.  i  arhon,  sulphur. 
piiosphoriis,  and  silicon,  the  acturatc  determination  of  all  of  whuh  i-  \erv  in  portant  for  tecb.-.ical 
purposes.  Other  metals  arc  at-u  often  present;  iiiosi  pi','-iioii  coi.-.  ,i-  ..  ;ni.ili  .in.n.'itv  o'' 
manj^'anese.  i/fl/l.   nickel-steel   is  commoni'    m,T   v..,ili   :,,   coinneuc     167,  168  ,  and   su  ■.   s    ne 

now  fieinj;  ns..-d  wh:ch  contain  molyhdeman.  inn^s'rn.  iii.iniiim  .,;,,  i-ihc  nu!.;!-;  ;;!..i;  .:n 
1-  also  Irequcnl.i  ^iMitair.e,!  in  pij, -irvMi-.  I'll.,  method-  eMiplo\^;d  in  detei  riiimii);  llicse  cii-iitm  it- 
wil!  not,  however,  be  ..onsideieJ  her .  :  :hi'  .leterivnn.ition  ,'f  the  non- nel.diiL  .  .ii-lit  Lent-  .nlv  wi^l 
be  dealt  with 


•|.«,r    rM.  n 
W««»rr.  (  A»..s 


-  ••••h  thi*  nsr'i      ■  .\ 

i.ilil>. 

in 

.■■■^    VXI..4M.     in,..,    .\,  :,..  ..-4ti.lil,  18J. 
I'«t    \XIII  .liO!' 
I'«r.',  XXIV,    Ull 


iW^^^^^^^T 


no.     I'h-  general  plan  of  analysis  <■    .i^  ioii,.»-.      i-  u   iii^.i  ..n.i  .k.  iriu   wo.k   .1 

Sep  *t  .1U-  p'M  1 1  II    ■.'u"-Ki    l^«     t,tk<(i    t  I'     i;ii-   iic!«  I  riui.il  ■■(■i^   .'I    r.i.  h  .  I'tiNtilt.'-tit 

III  Determination  of  Carbon       I  lie  iariHui  m  iroti   i<  pn-stni   iioiu   n,  th.'  iVot- 

uMiJriuii      '  l;      '    i'l       .1  1"        I       '    1  in.i;  iiiti  ii>  tlu'  tarhiJe  of  iron,  "  combiiioil  «..irh.<i'         il 

is  uviiaUv  iiicess.ir\  ;,>  di'ti-r'nuu  n.  :  itily  tl'O  tiM.iI  ;im>>unt  prcM'nt,  but  to  Jifforcntiilt  K'twc'ii 
the  amoimlN  pri--M'iit  in  c.-uh  coiiUition.  It  the  iron  lie  ilissolvifil  id  aciU  the  unci>iiihini.il  .  .irbiMi 
i-^iapliil.')  Ti 'ii.iiiis  hrhliid  .jnj  t/n  tombi'nU  nirdon  i\  iTi/rrJ  i/i  fivihuiarh,  ii  Soiuiii'iis  ,  f  ,o|'in-i 

salts.  Iiowfver.  :i't-  iMpjihlt  of  dlssolviii),'  iion,  xicMin^  ferr.sus  salts  and  int;  il'i,    .ij  pii,   iu>  livjt,.. 
■trhoris    irr  cv  rl/fj,  ;itiil  /'.'//'       "J'thtii     iihf>u  ii-ij  ^r^if-hitt    ^ff*ntitft'  **ut 

I  Id  JetcnniiiL'  ti.f  Total  Carbon,  liit  s.itnple  i-.  Jissolvt'd  1:1  1  "...il.ir'lf  -.  'h'tii'i.  lit  .. 
Clipper  salt  aiai  llif  sip.i.ili'J  >  .rl-oii  .■  lunrti'il  iiiln  >.irhiMi  di,'\;Ji-.  ■  !lii.r  In  in  ,>\i.lisiii;;  ■...hiiu'ii 
or  h\  lomhiistion    n  .1  ^i-i-jrii  o<  c\\\ieu.  and  VM-ifjIifd  111  llils  lorni. 

"  Graphite,  '  'ii^h  rrm,,ii,s  itiiT  thi-  iiori  is  triMlt-d  vvj'.ii  .111  .■.  i.l.  1-  Ui '11  niii-i'J  lu  1 
Mil. liar  n   ''.f^  • 

til.    Combined  Carbon  is  iii-UTirTit.i  '^^  vIiiKtimk. 

(2i  Determination  of  Sulphur     Hi.-  me'iii  .-  di^s.ii'.^n  in  i-i  MnnK'w.it  r,  -Le  I'on 

preripit,;  lJ  Iv  .».Tii:u  ii,.i.  I'k  ivI,,iu  .ii.ulc  <,y  !.•  ■'  lisij  hulk,  lilli-rcil,  iiul  ttu'  sulphur  prtcipii.iti  d 
,is  barium  sulpluitf  in  .111  ulii|ui"t  puitioii  Am  r.  sijuf  insphiMtf  in  bromi'ic-w.'iter  1-.  tusid  witl, 
scijiuiii  .-arboii.r  I',  the  t'ls^d  inas^  disso!\<*i-l  ir,  s\..'tT  .ii'ilil'tfi!.  -ii'd  tl.t?  sulphur  therein  roiit:iiiied 
d/i  irr'  11  evi  .1  .  beliMe 

(•'■>  Detarmination  of  Phosphorus     .\  vcp.ii.iie  pfitnm  M  the  inet:ii  is  d!-,s,.;v.  d  m 

nitric  a. Ill,  ■'  ■  .x  1.  ,.m  ^  1  i!i>-  ph. -.I'l  ir  ,  'i''ilc'',d  h\  addiiu,'  p>ii.is-iiiiii  pcitn.ui^.tp.ite,  ,iik!  .iii\ 
lu.lralci-l  m:i;it;,iiies'-  vl:r.\i*lc  dt■,s^.^i\L•d  !iv  the  .utdituin  *<i  le.'ious  v.iilphriu-.  'lite  piiospiioi  i.*«  .* 
pii  I  ipii.iii  d  .IS  .iiTinioiii.iin  pluisplui-iiu'li,  bdate  Ahi.h  is  filureil,  w  .ished  am!  i!i>solved  in  .ininixua. 
I  hi-  s.il'itioi.  .s  then  .icidilied  wrh  siilphnrn.  1.  id,  p.isseJ  lh'o.if,'ii  .1  Jd:,c^  'ed-i.  to',  .uid  the 
lidu.eii    M>liii'ii   iitiatiU   witl     p,<ta   smtn   pt  rinan^.inite   • /24 

!»)  Deterrnination  of  Silicon       \  sep.uat.'  pi'i-tion    -    h^^nive.i  ,n   mtrK    .uu'  ami 

e' ape-r.-itcJ  mil'  -.uipi,  i'::  ,uui  t'.l  ah  »ati'  1-  e\p?li'.d  'I  he  iijdi.i'ed  ii'.iss  ;s  boiled  Hitn  dihi'e 
sulfhiirii:  acii!  t.'  brini;  lern.  salts  into  soli  ti-, 'ii.  hllered.  .ir.d  the  piei.ipit.iie  i>;i;iled  I  lu  ~ihi..i 
ievini.iitii;iatev.t  with  *eiii.  vi\ide)  is  v\-eiffhc'.i.  .ii'.l  ;ii.;.»in  Aeii;lu.l  .itter  tie.il-v-'.t  v\i'h  I wh otl'ioru 
iiid  siilphut;..  rti.idsi'Sfl:      The  lo^s  in   .N..'ii,ht  'eprcseiits  ihe  ..ila.i  pte-eiit    iiui   -1  oiild  Iv  c.,Li.l.i!cd 

t7t.  Determination  of  Total  Carbon,  using  Chromio  Ada  for  its  oxida- 
tion. I  I'"  .ipp  u  .■:,>  enipj.v  d  I  or  i-.vn  eiii','.  Mie  .  .11  b  '1.  v,  ;-  .■  c  '.  '1 .  *■  the  11. ui  ii."  .  .  ,,i  In  r 
diox  lie  IS  >.iivi  II  le  th,ii  ^he  ..  II  in  SOf  hii'  slio  lid  ii  .\  e  .1  ^iu'r:  '-.ny  in  '  ,  I'liihuslnui  tnt^.nj.;  Ill  led 
wiih  h'r.ii  I'.iieil  iMppei  nxide  i  kept  in  piaie  by  >.iiils  rl  i  opper  j^aiize)  inserteil  htlween  ti.e  slu'r' 
eonden.-je'  i  and  the  lirst  dryiiii,'  tube  \)  Tins  rest!,  in  a  shi'ii  eoinbnstion  luin.ict  nr  is  heiteil  tn 
redness  durinj;  the  ciirr.b'istK'n  proi  ess  by  sexeral  bunsen  huriiei-,  and  ser\es  to  oxidise  tr  i.irbon 
di.ixide.inv  In  dr  1.  arhons  th.it  ina\  be  evolved,  '[he  apparatus  musi  be  set  up  and  tested  hn  leak^ 
as  described  1  ■  90 

Clac  I-  nil  .  u.  '■  j.;ra't!'.  of  the  »amp!e  idependi  .,  on  the  atiueiiil  of  .  nbon  pristnt)  in  the 
■'a,-k  .A  (.I'lOul  _\'iO  c  c  i.ipaiil.  :  ind.  by  means  of  tin:  droppin;j  Cuiinel,  run  in  I  .'1  e.e.  of  .  solution 
't  copper  s.ilph. lie  11;'"'!  f.'rams  ot  t  ,e  ir\stallised  salt  to  1  hire  of  water)  .\ilo\v  the  ■.;;io'  to 
aet  m  the  iron  toi  .1  ten  niinute-,  .tn.l  t!un  introduce  ithrou^li  tlie  fiiiinell  '.'•  c.c  ot  a  saUir  iied 
sohition  of  chro.-nic  .icid,  loliowin^  it  bv  1  (5  c.r,  i'  a  solution  made  up  ot  '1.')  .  .r.  ot  'he  inri^nin 
acid  sob-itior,,  l".i''  c.c.  of  water,  7-V'  c.c.  cf  coiKciitra'ed  sulphuric  .icid  and  .IM  <■  c.  ot  ,1  s,  Kition  of 
phosphoric  acid  ot"  sp.  jjr.  I.  t.<'*"  (".i.iduaP.y  raise  the  teiiiperaiure  of  the  ll.isk,  but  t.iSe  c.ire  not 
In  hurry  tb.e  opei.ati,^  :.  .lilowiii).;  about  tv.-.Mt'.  iiiiimtes  lor  the  soluln  n  to  reach  its  bodiii;,'  point 
\t  the  -atric  tune  dt.uv  .1  vi  ry    !o:v  i  nrreni   ol   carbon  dioxide-free  .iir  throu}.;h  the  whole  sy.'.ein  and 

'imes  the  capacity  ol  tlie  il  isk  .A.  disconnect  the  ah'-  irption  tubes  (i  .in.,i  H  .md  weit;h  them  The 
increase  In  w.ij^'hi  ■-■  the  c.irb.'n  dio\'de  pi  odui  ed  bv  th*  .ix'datioii  ot  tiie  i.it.tl  ^  .0  boii  in  tie  s.niple 

I '  ,3     OisTM    i-.,ii    wt;,M.'  ^h. .!»    hcM.  n.ia,  Ul..  *  .irr  ti-ffn,  fe, -.  mtiich-*  I.'iJ'  'H,*  m  Rlare  »'ioii!d  t/.     i'*aCO  <  ■  l^Minj:  Ik"    i     i  „ 


^Sj(¥jSwi 


'-/«. 


*>i'i.ii  "!     I'l    till     .  1  iijil.'   .:,     li.     ..ii,,,     N,.!'    :.j.n   ,iKo  h^    rlUvinl  111  .1  !'•  .li  I  i     inil  il.i-    i  ^'.iil'ic  .if 
larhoii  .itti'i wards  ir.iiistetroJ,  t-\  iIk  use  o:    ;i    \>>i<;//  i|  larititj  ot  i*  iirr,  to  tl  i   tl  isk   .ciitu.lid  vviili 

tht'   af^Sfli  Itti.'tl   .tit'Mi  .itr.  N,     III  J   t.^  ..Ii^  ,'J    M  illl   .  l.r     (i.li      i  ,  MJ    i»    .l.'^.  fill' J. 

t72.     Total  Curbon  by  combustion  in  Oxygen      I  he  ton  >>  Ji^..  ii.j  m  i  .>>hitj<Mi 

I'l  nipp(.'r-pol.i--'i.n  ilil.'M.lL  >vl.  h  Jissiilw-  '  i  ■'!■  i.i|i.,U  ih.ii,  nupvr  >>ilpli.iu-  ' ''  ,iri'iipi- 
t.ilf.i   i.irboii   i-   .i.liUiriJ  .111   .111    .l'^>•sl..^  lilui  (/(./(•    '      I.  .■,ii»lu'J.  t'.insterreJ   I.      i    p  i.rii  hiMl 

an»l  1  niufricil  iiilo  carK'i)  Jiiixiilc  hv  li.irii:iig  il  in  a  «trcum  ol  oxvuen.  Ollirr  imk^  s|i,.iiM  b.- 
Lii'isu!'  .<!  f,  .1    1  r  I'  .1,  V.  I    n,.ii  ni  ill  ,  ii.i.  .  ..^ 

173.  Dctetminat.on  ot  Graphito      \  .  ,.iii.ie  .,( fnini  i  i,.  ,  ,;i  .n:-.  ..i  nie  i,..,,  is  pi.ueii 

in  a  li.':iki.t     iiiiiK   .111  r       i  '  nlJ,  il  u    l!i.    pii'p.irtioii  of  I  .'■  i   i      .l  .i.  u:  Ivi  c.u  K  j;r.im     t  iron 

l.ikfi,  ami,  1 1  llt.■l:l•^..,.. '. .  il.i  tii.iU.  iii.iu  .i  >t..d  ii.  a  M'ssd  iit  ikiKl  w.iiki  ii.  ku'iIckiIc  ti.e  .nlmii  nl 
llii-  a^id.  W  lii'ii  iht  -oliili>>n  ii(  ihi.-  iron  is  .iimplcUv  or.lv  th.-  i.:irboM  wl  lih  was  pr.  si-rit  in  the  iron 
111  the  l;'rin  >  I  ^'raphitc  wit!  leniain  iiiidU^oKril  i>il.ite  'hi  .,  ul  .-oiul  cu  .i?id  tiliir  this  oil  on  to  an 
asbi-slos    lillrr.'  tree    il    In  ti    iioii    -iltv   .hhI    i-,  :m    sili^.,    tn    suvccssiveij    w.tshinj;   it    with   hot 

wall!.  «ith  1  hot  s.ilutioii  .ii  p.'t.tssum,  h-.ilioxi.li'  ' -.p  _;t  ill  i.i  ii-niovf  slliia.  «i'h  ilihin-  hniro- 
>■'•''•  .iiiv!,   uilli    hiH   11, lie-   ,i^:iri.  .iinl    lai.ills   «ith   .lU  >';k'1    L'hpMtil    !iv    t-t.ct.       Dr.    ih..-    .i^ht..li<s 

iilut  .iiid  ^-..uliii-,  pl.ui  ih.'in  ill  ih»  ll.isk  ,.|  iht  ;i;ip;ii,itii .  u^fj  iii  171  I'lJ  dole' inii.i-  llu'  larlvin  In 
oxidatioi:  wthihroni'i    .Kill  ..s   J..  .  rMinl    ,n     hil    p.ii  .i',:r.i|'ii         I  hi    ^  ai  li.'ii  ir  .i    iKo  he  I'oif  mim-il 

hv   lu!  illllt;    .t   ..I    .1   .stl..lll,    .'(    .l\i(;in   .l^   ill  Jl.  .;!ii!   '-.i    f72. 

174.  Ootorminat  nn  of  Combined  Carbon      Ihi  .  .1-    -i„t.-d  h.  on    1-  1  .iu.d  hv 

taiii).;  ihi    I'.iilrii.iii.    h.  .Ill),,  pv  1.  i.|ii,i),'e  .  I  :''.,      .I'bo..  .ii,d  'h,'  piT.i-iU.i^i-  o!  i;i  aphilr 


17S.     Determination  of  Sulphur  I'l.u.- .1,  .1  tl.ivK  ^  >  .     1  hio'iiim-,'       .nu: -Ji'c  .■..• 

'  '  '*  I'l'  '■'■■1.  .1   ;..'.  I    ■'!    .1    ;iiiii.,    .   ^ji.inv     .1    ,i(  Ii    i.iu-    |i.,.iiif;    i.ik.-ii   1.'  L.H'l  liii'  tla.h  .ilitreach 

addu-,'11  Iho  reaotion  is  ipiii  kly  m.-i  ,  ulifii  :;  is  omplelc.  hii!  'in-  s..'-  ,11011  111;  a  jrood  iiaoijhi 
1.1  i'\|cl  Mie  ixvi'ss  of  biotiiiiii..  filur,  ,iiid  wash  :he  rcsiJ'n.-  v.itli  Aalci.  .iiiJ  luiallv  uiih  a  /if//,- 
dihiic  hy.iio.  hlviii  acid  Ihis  ri-sidiie  contains  part  of  the  suipliiii  and  r'usi  he  sfl  .'--ule  In 
lui'he-  'fvatnii-ril  I'l.ue  in  a  'lo'i  c  i'.  j;r.Kliiiited  flask  l.'li'  ',-  t.'.f  ,  ^  ot  .1  In  >ohitioTi  ol 
.iiimi.Tii  add  to  this  the  hlti.iU  oid  w.ishiii>;s  ohi.oned  ahove  .ind  Mi.ii.e  .p  iik  i.-iini..  I.,  the 
III. Ilk  Mi\  the  ..onl.  nts  .if  the  ■1.|■..^  ihoroii).;'ili .  b\  fi..iirin^'  Ivi.  k  iiul  t.irt.ii  iiiio  .1  .  kan  .iiid  Jr> 
bi'akiT.  hillei  .11  'he  ti'iu  iidrosuu-  h\  ;.o'  1  ii|t;  ,:i  'o  1  ./•  1  iiilci  p.ipur  ami  (A'  ';.'  te./.i/;  .'/;» 
firrrlfii/ii.'i.  I  .ike,  h\  meai.s  .1  a  pip^lle.  '<''i  i..  .•!  lli.-  ,i'k,ilir.-  hltrOe  .iiiil  e.'.iporale  ihi-,  in  a 
wide  heaker  to  about  U"t  i  i.  h"lk.  This  ei.iporati"i  serves  the  double  pi  rpo,.  il  .  .-n.  entr.uinj; 
the  sohilioii  and  it  the  same  tune  oxpeUir.i,'  ,iMch  il  t!ie  tree  aiiiiiionM.  -.-.  .anniiiit;.  Liter,  ihe 
'"  'ii''."  ■"  ii'.ili  sii  .ibli-  .iiKinoMii.Mi  ehloiido  Mliiiint;  Ihis  cv.iporation  it  mil  he  neeess.uv  to 
.i\oi.l  IS  'it  .1,  possible  ai.\  contannnation  ol  '.he  alkaline  liiiM.i  h\  siilphu;  lu^  pio.hii.'^  ..I  Ihe 
tombuvTioi.  of  coal  i;^''-'  'o  the  concentrated  soluti,:i;  .uM  1  .hop  of  d  lute  hi.lr .  ,  lilm  ,  acid  and 
I'l  I.e.  i^f  \  10  per  cent,  sohiticr.  oi  lariiini  chl.'ride  K.ep  'he  sohi'ion  hot  till  the  [re.  ipitate 
vi'ttles  ipiicki\  .iftei   i.'irnni;,  then  hit.!,  w  .sh  unh  h.-i  w.iier,  , ignite  .nid  i\oit;h  as  iisuai. 

To  deteiriiiiie  the  siilpluir  n  t!ie  lesaUie.  proceed  .1^  h  Ih  a>;  idd  '..  it  .iu  iit  d, '.  yiiiin  of 
siiihuin  c.iihonale,  !^' i.  e  11,  1  pl.iti'iini  cri.cible.  .iiid  burn  llu  liUer  iiisi'i...  tn  .ik.-h  'I  nrip  n  oider 
that  no  si.lphui  rn.i.  be  inti  idiivi.,1,  a>  '.\oiild  be  liu  c.ise  .leit  a  .;.i^  il,ii-u  used-  fuse,  and 
Complete  Ihe  ox  d.itico  of  the  c.ubon  hv  adding'  one  01  twu  sm.ill  rvst.i.s  of  poiassmni  nitrite 
Dissolve  the  fu-^ed  inas.s  inw.iti,  hlie:,  slii;|ii!v  acidit\  with  ir  dr.i.  hU  r,c  .uul,  hoil  the  s.ihition 
.iild  ."1  c  c.  ol  a  solution  of  b.iriun!  .hloiule.  iiid  ireal  the  p;i  cip  ^.te.l  hi  nn  vii,ph,'tc  m  tl-e 
manner  alrc.dv  desiribed 


tl''«l  FnT*'ni.i*  .  ^'ttaKr-i-i^nr  .tmmltMn    clo^..*  dttj  t  i.ii  mao  .  Oldens  fj».tnfitu:nf  .liahttt,    l»tMiiip«  hng^ttrrfing  (  A*.mM 


.<lit.iitton  .11   111. 

'■iM,»i*y*v»i^«* 


r.an. 


rh.. 


.WM  1...  Ih,.    ffcA.r,-  .It   /lir  („.»milfiv  (m  .V/.ln./rf*-./    X/^lfi  ,1'    /ttt   th<   Anafvfit  .  ''  /n 
f  ■    mrim    Mji.  ImT.  anj,  ,ji.r    .(»■,•,(«,  ,n.  V,      X-vIX     l.171.13fll. 

.1   rrd  htai   in  .*   ponciain  .rii.ih!,'  l.ir  h.ilt  .Ir,   li.    ,.     .     iVor  it  fr.*in  orKailM'  .n.r  ,'       I      ni.ik.  .. 

I',nir»i«-   {■>    :'r;iwn  I'liI  at  .in.   ri  .1  '      f,.f.i,    4 


,.11   lhri.f  iikIk.^  IiMi) 


i<".S  . 


1.1   <tir 


V  ^ju.l 


.<'  iS.'  iA{vf'<nit<.>t  «.h(>H<>  II-.  90*     \  sii< 

"t-  :uiv.ir  tli-vr;  'hf  :;3rr-  ■*  oar*     •:  thr  i\:r. 
•'    P'Ia!*-  pri-vuu;?.  Ii>  tfit-  minHuttiiri.      ,-\s's 

i  «  tirr  anii  finely  iir\i(ini  AstwKtfft  whul.  i.ini.  -tlU 
urifiK  the  ino^t  ftiK-i»  JiviarJ  ptt\-iptt;itf. 

*M,  Wtll  .^",^ 


'  11. <  *i.\i:  X  ri.i.l  iv...ir-ti  inio 
-.il  [il.tlii«uni  i^piral.  On  fhr 
r^a.'  1  t\K'T  i.f  .i-K-Miw  "iitcli 


.ihh 


•H.i. 


,  w.tK  s.tlct''; 


M    il* 


NCTiid  »<.>dium  carbonate. 


•i*'S-rT"i»i<^-".:'-«iys'*':wac*--  aT 


S^iE?SREr^C?'9^?5TTK!7fr^BS^ 


!rr?^^3^m^^mm 


^mm.  m^'^^^m^m^mT^j^ifm 


HI 


h,   tjl.  il.it.nt;   the   result>   of  this   .ihjiKm-    t    miisl   be  c,iriliill\    nn  cmbercJ  Iti.ii   wiuV'   the 

t'liuiin  sul;  li  It     i>-sullini;  troiti  the  trealmiiit  ol  thr  insoluble  purtion  lefrfsenti  all  o(  the  sulphur 

pics^iii    111    It,    that    .'hlaiiieil    Ir   rii    '•'.     ..il.ibl.     poilioti    r.prc-      I      .  ■  '■  I    ''u-  ^iilph!ii    nblfh 

.iiiiriniilly   Wfiit   into   solution." 

170.     Determination  of  Phosphorus  grains  ot  the  iron  oi  steel  in  a  'wtU- 

li!r<  il  ■>-.,  Miul  a.vs.jl\c  hv  .iJiliu;,-  T'Li  l  >;.  ot  Jilale  D.tlii  .iiij  (sp.  ►.'r.  I.l-X).  \V.irn)  the  tl.isk 
^;l•l.la  .11  fust,  but  when  ,iil  aitum  appears  to  h.ive  ceuseJ.  hoi!  vii;orousl\  fo.  abou'  one  nun  jle 
It  niuih  1,'r.iphilic  carl  n  has  scpar;ited  (.is  wmild  be  tbw-  i.iscwith  .1  pii;-iroi>)  it  is  often  .ul  m- 
ta(;eo'is  to  lilli-r  the  solution  into  a  suiiilar  liask.  usinjj  as  little  wash-water  as  possiiilr  In 
lOiiipleii.  the  oxiJ.ition  ot  the  solutiv>n,  .niJ  I"  c  c.  ot  a  ■iolutioii  ot  potassium  pcrniiiiij{.«ii  ite 
(rj.."i  l,T  i:ns  nt  s.ilt  pel  litre,  mJ  boil  till  the  pink  colour  is  discharfjed.  .\dd  ,1  lewcystaK  of 
ferrous  iulpUate  (  fni  fruni  phaptu  rti'.\  till  all  piecipiialed  hydr.>tt'd  maiiifinese  is  dissiilveJ  Cool 
the  solution  to  about  ■'io  and  ne.irlj  neu'.i  liisc  it  by  aihlinj;  .uiiinoi.!,!  (sp  ^»r.  O.'.HII,  f.ir  whiih 
|Mi  :h".i  s  f  c.i:.  should  sulhev.  The  ri-m, under  iM  'he  div,Tmin.iiioii  is  k  irriid  out  as  described  m 
/24  i  are  must  be  taken  to  observe  tht  proper  ten  piraiuri.-  and  othcf  .oc>ditu>ns  m  order  10 
iibtun.  ,  MUpletc   prccip'l.ilu-.ii  of  fho  anim,sn:'ia\  ph.ispho:iiol>  bilatc. 


/77.     Determination  of  Silicon     WeiKh  I  train  of  -.nnre,  .uid   n'  ^.i.  ci  miu  .kkI 

,^1    ^,      :  .  ,        V    11,  .-1    •    1.1'        .pluiiic  aLid.      i;vapor.".te   on   a   hot-plate   until   all   fumes 

.i:e  ilrntn  oil.  i  ;ii^c  '.p  vwIj  A,iiri  ,u-.,i  boil  till  .ill  thi-  ttri.ii.,  >•  .Iph.iti-  i-.  ili' >.r!ved.  l-iter 
lhu'ii>,ii  .111  rtsiile.ss  tiltfi.  -Aith  if  without  a  suction  pump,  usin^  .t  coin.-  \\  .ish  oik;-  vvi'h  hot 
water,  on>  e  with  luJiochloiic  ..tul.  and  then  three  or  four  tunes  with  li.'i  u.ii  t  li,ii.t>.-  ".'uih, 
and  evapu.it"   willi   a   lew   dr4ips  o;    sulphuric   acid   ard    I   or   ."i  c.>.        t    lu.lrolluoni    ai  id        Ignite 


evap  u 

slowly   and   w  'Ij;!!        Multiph    th' 
silicon  in  the  iamplc-  taken.' 


:ftc 


;ll 


I'    \, 


II'; 


-.1 


IliCllNH  AI,    .Million's     li>l<    »\\>IIM\(.     I'K.    IU<1N      <   A^l     IKON 

OK    SI  III 


178.     Evolution  method  for  the  determination  of  sulphur     Uei^h  '.  L,'ram» 

,'  Jri',  ,^  ,  ,i  ;  ,,'.'■,  !■  M  ,11:  ;i\.  .!'.•>  .  .".  .1  iMi!;  ..  ,  1  :k  .u:.!  .;>  !.•  > :  \  ■  .':•".■.  'he  l.,':er  lietit  it 
rif^|-.l-,ii,j;les  .uiJ  pa.siin^;  iiTo  a  tail  beaKer  ci'iitauunj;  w<itei  .iiij  aldul  1./.  c.  caUnuurn  cliloride 
solution,  m.idc  by  di-sohinf:  "-'I'  (^rams  of  the  s.iii  111  ,')i»i  c  ..  o'  w.iter  and  advluit;  "ii"J  c.c.  of 
concentral 'c;  ui.nionia.  .\dd  y'/i(*.i- to  the  coi'tents  of  tin-  ,  -.k  -"  c.c  ot  dilute  hydrochloric  add 
(I  to  II  ,inJ  coik  utmieduitelv  J'lace  on  a  iio!-pl,tle  and  w  Ui  u  i'  c  evolution  ot  >,'as  sl,tcker,s  heat 
i;r,ulnaliv  'o  boilin>^  uii'il  ~  u\\  steain  •-■-  passing,'  o\ei  ,  llien  viiSk  ..iinec:,  iirt.uiiiiij;  llic  delu  cr\  tube 
tot  '  se  as  a  stirring;  rod  I"  llie  contents  ol  tlie  beaker  iJd  .«  little  starcli  sohiliou  and  sjtlicignt 
livdT,Nliloric  acid  to  dis.o.ie  111'.-  ye.'low  cadmium  sulphide,  at  the  same  tunc  runi.itic  m  an  t-    cess  ol 

~  I  i.l.nc  m!;'-:!    '48.  S2'        Titrate  the  excess  ot  u  dine  with  ry-    t  ii,i,ulpl-,,iti-    ol 


s.'  lium 


from   'lu!   .imc  ii't   ot   h\.lmi.'.-n   -niphide   lound   calctila'e  the   pm-cntai'e   .'i    sulp)v 

S3 


1.1  th 


t-  s.'imp 


,  1  ■  -1  1       ,1. 

with  al,>  ,,th«T  IT.  • 
lo  the  .la**  ,tf  t  '. 
PL',*  wcii  hn  '»»i5  ' 
c».i»>Ji-r«sJ  »h*rc  (.ti>iM,l. 


.1  i-K^u.-  .1..^  ..-.-..i.  ;..ll, 
,  t;U<:Af,r'    r*,..,!    W.    I*C,    XVII      1*. 


Amtrit9»  l'nunti^\  iu-n  ■.  .  1  t: 


£'-4».*?  t.f  !^r  r"  ffi  'nirfi^j"  .'J*   V"«.,/,Y-.-  Mr"'"- ... 
1!«I7.  a»  imnli^l  .n  \h*  J'*vr.  Am^.  CMrm    W     XXIX  ,  MIC    I3TH. 
Si  31   i 

1  hu  min'U'ft'  47'l2  i»  the  t^LWrrrrrr—.  njimelv   ~-r^ 


)   t.>r   what  lol.iWH  <  'ulc;    tn<-*  h.urf  t\\e  ;iufn<>r4  are  tndrht^  to  M^-.  E.  S.  J-dliftr,  M.A..  lortnrrij    «.  ■'>... 

.1)   Mnaivuft'^  <Mltflpltfft  ol  iron  Icr     •■■'.f>rn^t    iiii";*- 


Corrp»i  >,  Tof   ntn,     I»  iit-.t-n'H^  rK.if'l>  the  mt-th  i.l>  rrtlp;.l><:^J  t>v  Kim  ir  the  lUil 

S 


f»i»i    B(Hh  the   .-till  liiH-.s   bein^   -T~    -taJ  as  ( 


Hilt       I   V.   I'hu-iul.Jiiitc 


U.itntM  grams  H  jS  anJ 
.....       w* 


179.        Il   iitll.T  M  fh*-  f.->ll;lWM-     - 
tc  known        I  h»  l.ii|f :  i 

■  voluiioii 

(/>)   ■•  M.uulurUi-.eJ  Ikmi  I' 

I  ■  >    .  )  iT.n   111-  11^. -il.  .i>i.!  .lie    ..  I  . 


<■'''  -att  strwijfth  of  the  io<liii>    •   li.ti..ri  i  ...  d  m.i 

st  iron  4iid  '-teel  lahi^raluiic^ 

■  .>f  imn  i»  lounJ  t;r,ivinieirically  .1  .1,  IJS  At. 
ic^.  fib-.'.l  in  170  ,,i\d  It,,-  \a\w  .  f  \ht  iodiiv  s.ih.lion  in 
^tr  III  •.iiiitplo  i.iktii  i)hi.»ir>L'd  ilirtvtiv." '  ' 

r  t.iin.iblf  lion>  ih-  Uuifiii  i>f  S!,indariJ%,  U  ashiinfton, 
!'•  I  ■.■11  1.  ,■        ■■■:' I    •'    'htainoJ  direitiv 


i,rrtiti  of  the  ir»)n  (or  -  t;r»ni.<> 

■  il  tt'  J  I't  \\,Hter)  u  tecommciu'itl,  .,ih1 

•  le   in   thu   manner   indical'.-.l   m   /70. 

■v«t,   emptuyad  exlen»iv«l)r  iti   ^ url  «,>|U> 


ISO.     Oetcrmination  of  P/tos/jhorun 

0!    ->tl.l-l;   lU     -'.     ..-      oi    lll'.:u     .l<.ld    .H     sj-     JJI       l.l.l.' 

Ilie  phtispliorii*  pfB.ipiiJUvd  ;i»  ;)ntin<m'M(<i  p(u'K| 
The    sniiveic.u'T  . 

Hav.ni;  i)M...,,La  • -l  ^ucipu^te  (  M  I, ,  r,l),.  .^MoO,.  rr.msfor  it  and  the  filter  paper  to  the 
Hank  in  »hii.h  th^-  pivupit.ition  na^  iii.iai-,  ..dii  ..boiif  -V'  ..r.  of  v.iier  and  Milh.  icni  standar.l 
sodium  hsdrovidc  sohitlon  fr.>m  a  b.irvlt.-  u,  J.s>olve  the  p...  .pitaie,  ihaKmtf  the  iU<.k  unt!l  this 
-nJ  IS  .,,>omplisl.ed  Add  a  ti-w  diops  .  1  phi'iiolphlhakin  nd  tiir  ,le  the  excess  of  alkali  «ilh 
standard  nun,:  and  o{  similar  norn:alii>  Ihe  ditter.'ncc  in  Ilie  reading,,  1,  -he  amoi  nt  of  sodnim 
hydrii\;de  rt4.iired  to  react  with  the  ami  ionium  pliospho-inoUhdat.-.  \h.-  r..  urion  heino  n-preM-nted 


b\  i' 


iS'll,    I'l',.  IM    I  '.       |..\,  II, 


^•ii. 


S,i,MoO.  *  •-••.'H.O 


'Jljii  tiain.   \  .111  ) 


\  a  II 1  > 


l^i"  K'u-iis  aniin    phospho-niolvhdate. 
il  Kf-'fTis  pho«piu'ri« 


7— y^  g^rams  phosphorus. 

h.il  as  ..K-h  1  c    ot  normal    \  ,IIO  .vniiji.s  o  <  i  l'-iiu  \  ,II0    nierefura  I  c.c.  of  normal  v. .IK'     . 

CL|imal«Mt  10  0.01     '     •;—    K''>"   phosphonis 

l-ifih-nor.nalsodi.i-).  hvdrox'dcani  nitri.  acid  ;:,  ,-.  >  tn.i,.„J,  „  I  1..  .,  n  ,1,  „  a-.  |..  ■  .anu.odised 
by  uieioi,  ol  •Standard  lr,.n  I>rillmf,.s  '  ol  un..«r.  phosphorus  .ootcn,  thus  ^ettiiit;  irs  value  in 
pir,i-iitaf;<   of  piiosphonis  per  i.v.  toi   thi-  «.i,>ii  .if    !.»  v,,,,     ..  .    ;  ... 


Sl'II  (.1  I  .1  |S|  \     \.M»    M\N(.\Ms.|     uKI 
tat.     The  determination   of  Manqanese  oni)   »iii  nc  lonsuered      .A,,   exc^iioii 

''    '    '         "    '"  '  ■'       '     '■  '  "  I       i  '     '      "'      ■  '  1     •''"■  'ai-l  llial  ferric  h\  J-.ixide  is  pn.  ipitated 

'■'"''    '      ■■ '     ■'     ■•■''-    ''''I    -iil.lii'i'!.  of  .,1,  I  ^,rs^  ,  I /ine  ujiJe. 

182.     Method  of  Analysis    Gravimetric^      To  2  g'^ms  ><  spe^ici  add  ;iii  .;  c.  of 

",''"'^'  '""       '  '■'       •"'   -' "  ' '   ■'  '■'■•akcr  till   thf   mc^tal   isint.-^olv  dissolved 

1 .1  ail  oi..  1-,  1..  n.c  ■ i-.l    II  sli...,!,i  ..,■  j.>,.,lied  .11  hidrochloric  instead  of  nitric  acid'l       II  is  not 

necfssarv  to  hll,r  oil  ihc  unphitt  wh,ch  separates  during'  this  process.  T-.-ansler  the  solution  to  a 
lOO  ,.  I.  (,-faduat..-d  Hask,  and  partiv  iieairahsv  by  adding  a  solution  of  si.diuni  carKmatt  next  add 
.1  mm  paste  ot  /inc  oxide  suspended  in  water,  till  the  itoi:  is  conlplete^  precip.iattd  and  a  slight 
excess  of  /iiic  oxide  is  present  M  this  point  the  precipitate  colleils  io'.,'ether  and  stitles  r.- ul!n 
Add  *,iter  till  the  flask  is  f:lled  10  the  mark.  .!,',tate  the  solution  and  allow  it  to  stand  t.  i  .  U".'. 
minutes.  l-iitci  tti,.,  1.  :,  dn  lilter  paper.  rc|tciin>;  the  lirsi  ■.'Oc.c.  that  run  thiough  Kro-r  ilu- 
filtrate   renune  .„   uhich   to  perform   the  deiermination.      To  this  .solution  add  6  ijiams 

of  s.iduin.  ace.  ■,  .  ■  ul.sc.J).  3  c.c  of  :i"  aceti.  acid,  and  W  c.c.  of  bromine  watc.  Il.-a 
a.most  to  hoi.ini:,  stirMiij;  occasion.illy  and  iddiiij;  more  bromine  walcr  il  the  preci[iit..ii.ni  .  t 
hv.liated  manga. u-se  dioxide  is  not  complete.  r.llt.r,  .md  wash  with  hoi  v.  u.r,  and  t.eat  it,. 
precipitate  as  described   in    132 

This  method  ,s  both  comcniont  and  accurate  «hen  it  is  not  vlesn  ..i!  t.  detcjinnii;  ih..  ir  t.  ^i 
111.-  same  till..-.  •Alien  lii.N  is  wanted,  however,  the  solutu'.i  ot  mfaie,  must  he  con,  .-rt.  il  t.i 
chloride?,  and  the  •'.i.isic  .tcefate  "  method  of  s.^tartion  employed.  [131). 


.^.^•uifr  .'*  s.ii|)>iut  f^hctifu^  b>  the  «vol.itHm  r 


r  than  that  .ilnain.j  by  ihr  Kranmctric  mcthiW.  d.i» 


-%>"p' ■  -:i^»"r-:..  «:. 


■-'.-iv- 


-^ 


^^^ 


yjfPfsa 


IU3.     A  convenient  volumetric  mcthori  for  the  determination  of  ntan' 

ganete  '■  Im  l-J.  >,,  tlu  1,1  ^;iiu^  ..  j-.u..!..  1.  .■  i:.)ri  hm  i.ia..t,.iiii-.i  .  •.  t.  ,  ....  .n  /,n.  ,....l.-, 
.»ni.'  iji  tlip  fa»l  tliui  'naiit;.ii>e<>».'  sulphite  or  mtr.iti.'  rrui.'ls,  in  hot  JiIuIl  ii«utrri!  >>i.ihi>ii>n.  >>iiti 
p,it  i\si    II,  P'rtrant;anatt'     iii  a  manner  whi.  h  mav  h*  ixpi-fs-i.t  hv   t^n  (i-l''nmiL'  eijci.ifii'ii 


IMii  l\0,<. 


.'KMr.C*. 


.11.*' 


,  \ ..  ' 


IIIN> 


■MiiU. 


Tiik  li^      ■'>   .!■•  the  .ilninu    "e^;lt    o'    iv.in^'.uirM-.    Mfi'^rams      I    pc  rii  mj;  itr     iie    Itms   cqinalenl    tn 
|l>%  ^'ram»  01    iraMfL;ittiesv       As   a   s.'liition   of   prrm;iiit;anate  that    is  ilccin.-rmal  » hen  uied  l.r  the 
titraiiun  of  iron  Ci'ntains  3.  IG  ^rams  per  litre  \33),  eaili  c.e.  ol  suth  a  solution  will  Iw  emiivalriit  to 
1    •'.-, 
— — r  gfams  niaiifjanes*.  n  imelv  .tX1|ti-i  granii  "  "' 

Procfeil  as  iloscnfeJ  .ih.'.i  lor  il,e  >»ravimetfit  determiii.ttion  t02  P 'o  the  poiiil  vilun-,  I'u 
iron  having  hten  soparateJ  and  the  solution  tillerej,  an  .iliquot  pail  !s  ;o  be  taken  for  the  deternmi- 
ation.     For  this  purpi.^e  if  will  he  suiricienl  to  take  lo"  .   k.  of  the  tiitrate       Phitr  llns  in  a  pori-elain 

i.i»ii»erole, adl    JOO   ^  c,    it    water  anj   boil.      While   still    almost   boiling,    run    in    a  i.UMnornial 

snhition  of  potass  im  peimaii^anile,  »tirriiii;  very  v;j;orously  the  whole  time.  II  tin'  pvimaiu,'aii;iti? 
ii>  run  in  rapidly,  i  more  ai.,;uiatc  rtsrill  is  likely  to  be  obtaitlid,  and  i'  is  j;eni'rally  best  to  niake  .i 
ro  iph  lieieriiiination  on  one  portion  of  |ili>  cc.  to  learn  how  much  mav  be  aJdeJ  with  rapiditv  and 
safety        /"A*  Atnwi  firenfii/a/f  -.rill  rtth  ^ettU   liv'l  if  r/u>tiiUi:h:'i  \/irr,i/  (or  rat'ii-r  beaten,  as  tin    i^^ 


beating   an  ei;^!   while  it 

t.iiiiilv  pink 


lormiii|{.      The  end-noini   is  reulied   when    the   surernatant   huniJ   is 


Ih:-.  imii.iil  s  fxtremeii  rapid  .i:.-!  .  :>■•■.  licili  tlKii^Mi  s.'rr,"-  pr,i,.livi  i-  i-.-,|,.h  rf.l  in  |i.d(;in^ 
the  end-point  It  is  n,)t,  however,  so  acrurate  as  the  ijiavimt trie  method,  sir.te  there  is  .iIa.us  ., 
eria  II  atnonni  of  peini.injjaiiale  lUcoirposed  tr  .muh  the  tatalytic  action  of  h\ Jrated  maii^-.iiuse 
dioxide  upon  .1.  Its  inacciiraty  is  redm  ed  to  a  iiiinimum  if  the  solution  of  potassium  periii.iiitraiiale 
used  IS  standardised  on  a  spii-jjol,  and  >;ompos;tioii  cif  »h:i  h  is  .ucur.itfK  known  uisieail  of  opon 
iron.  Should  the  ni:uit;aiiese  t>e  present  as  a  iliKiride  iihio  i^h  il^o.-rposin;;  ihe  maiiij^ansst  ore 
with  hvdrochloric  acid,  lor  instai.ce'i,  it  nuisl  bt  cvapora'id  with  .\  sli^-lu  excess  i  i  ilpluirn-  uid 
tjil  all  h\  Jioclilori.    acid  has  bteri  e<.pe!I.--d  betote  tl,i     inell'Oj  .an  be  .I'l  lied. 


TOl  RMAI.INE. 

Thii  complex    rr^iictil    m.iv    I-,-  .  .     v    jeriil   hs    i    >ilico-h->rate    of    aluriunn  in     ir  I    ni.«j;nrsiim 
The  deieriii. nation  ot  boron  presents  consiilerable  ditficiilty,  .ind  wiil  be  alone  i  ofisuleicil  here       i  le 
method  etr.pio-, ^il  dipenvis  on  two  important  f.uts,  (Ij  the  readv  formation  and  I  >w  boilint^  point  ot 
methylic  borate —U  (OCH,),     and  i'Jl  the  ease   with  whicli  free   boriv    .icid   nia\  be  titiated  wi'h  a 
loluiicn  of  sodiam  hydroxide,  usin);  phenolplithalein  as  an  indicator,  rr/itn  a  hir^e  excta  o/ glvitrul 

ta4.     Determination  of  Boron    as  Boric  Acid,     fuse  o  .  to  I  Kf->m  of  imely 

^-r.nrio  V  iniial.n  in  .i  p!  I'ui.im  •  . .'  '  .%  rl  '  i-  ■'  '.•■.:,■.  I,  wcij;ht  ol  potasMiim  and  , odium 
carbi  n.ires.  Avoc..  .(possible,  the  use  o'  i  oloupipe  V  lull  the  fused  mixture  somewhat  i)u;ckly. 
and  whei,  cold  roll  the  cf'  .ib'e  ecntlv  betwe'  n  the  fuitres       T'-i-    i,'r-.-ater  part    •!   ilu-   n  -,.v  will  f:..w 


.It  1(1  c.'Sti  ^-ratn^    r.-n  a, 


<  .    ...I  ■        l»K-.  iiK 

S>   It  I  I..    .1  the 

tr.Mn   it.'    pr',|M,.tM.n 


i'*''!  lomf    wt'fitcr^   pn-<.:(   tj  r.  aUc   '.his  titratif 
p>    e«J  ahJ  ngO'^HJfuy  ^lijJun  after  tA^f  additius  j 


n    ii.    a    rrntca.'    H^Utk    «.tn    «  ti|{hrlv-At(tnf    tuKher   ttiocpcr       tn   Thai   lm 
permuatfafiatr       The  eift-ct  in  tilher  ia»€  if  the  nai.n 


:illl   *1'.  .'luhiue      It. I   J 


drop  trom  the  crucible  »'thOMf  ditiiculty.  tj.ivlnt; 
filteJ  up  the  apparatus  ^liouii  it  llie  tij,'iire,  trnnsn-r 
the  Oi-iac!tci!  tnas^  resniliiijf  Irnin  the  tusii  n  i;  tiif 
rtiisk  A  which  i-  p!  iCPil  '11  .1  batli  ut  gly  ir.iie,  I'. 
F  i-  u  shrii  ct  isbiStt"  ti>  pioiect  the  contlpn-.ti  li 
from  the  hjat  of  K  and  of  t!i*  burner.  Kiixe  the 
ciucihle  with  sulphuiit  atiil  .1  p.ir!  L.ince.ittaled 
acid  to  1  fiart  walen,  adt'  thesf  riiiSinKi  to  the 
^■ontent^  of  ihe  llask.  with  as  much  mi're  acid  js 
in.i_\  he  ncces-.ii;'  !c  -tron{;ly  aciJilv  the  whole  and 
to  bttng  it  t.  ifulitiuii.      Into  the  re^eiviij; 

lldsk  l<  run  '.' •  '  •       i  ri;rmal  siiI':tion  of  sodium 

h' dr<>xule.  I.i-i  Ihr  >  oiulen^er  iiihc  'hp  almut  1  iri'.h 
btli-w  the  liquid  '1  o  the  contents  ot  the  fiisk  A  add 
l<>  c.\:.  of  pure  m-thyl  alcthol.  close  the  stopcock  C. 
un.l  rruse  the  temperature  ol  the  );lycen.ie  b.ith  till 
the  distill.ite  passes  c-<vet  freelN  Winn  the  rate  of 
dtstilUition  sla,  Kens.  ;ittach  tlif  i  ibt-  I)  to  a  h.ler 
pump,  ind  ilra«  a  »lott  current  ot  .v.r  ihi.  i  gh  ihe 
ippir.ilis.  toi,'i:i:i!uit;  its  speed  h*  the  stcpc.k  I 
Interrupt  the  air  cirrent.  and  add  ,>iher  1(!  e.c.  of 
iTiet'iyi  alcohol  Kepeat  this  operation,  alternately 
adding;  mell;)!  alcot'..il  and  completely  drawing  it 
over  (with  the  meltijliv  hor.ite  fomiej)  by  i  uutrerii 
of  air,  till  '>"  J  c  o"  methyl  alcohol^in  all  ha?  been 
'iscJ.  Then  disconnect  the  tl.isk  B.  run  in  'z^  c  f.  of 
deci-noim.il  hydrochloric  acid  (thus  exactly  neutril- 
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